Appendix A

Process Data Summary



P1-X

L1-X

HRI-X

AL1-X

P1B1-X

ACI1-X

P2-X

L2-X

HR2-X

AL2-X

AC2-X

Test Descriptor Code Definitions

Low-Particulate Parametric Testing

Low-Particulate Long-Term Testing

Low-Particulate High Removal Testing

Low-Particulate Alternate Limestone Testing

Low-Particulate Alternate Limestone "clean” JBR Parametric Tests
Low-Particulate Alternate Coal Tests

High-Particulate Parametric Testing

High-Particulate Long-Term Testing

High-Particulate High Removal Testing

High-Particulate Alternate Limestone Testing

High-Particulate Alternate Coal Tests

Note: Data for tests L.1-X and 1.2-X are shown as 24-hour averages since each test was conducted
over an extended period of time. All other test period entries are for the entire test period.
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Appendix B

Detailed Analytical Results



Appendix Section
B1
B2
B3
B4
BS
B6
B7

B8

Appendix B

Analytical Results

Stream/Analyte

Ash Pond Analytical Results

Gypsum Pond Analytical Results

Gypsum Slurry Tranfer Tank Analytical Results
JBR Draw-Off Analytical Results

JBR Froth Zone Analytical Results

Trace Metals Analyses

Limestone Analytical Results

Gypsum Particie Size Distribution

B-1



FFR
o
GSTT
JBR-D
JBR-F
MDL

UA

MMA
Dravo

Fla. Rock

Appendix B

Glossary

Site Ash Pond (Make-up Water Source)

Form Filtration Rate

Gypsum Pond (Recycle Process Water)

Gypsum Slurry Transfer Tank (Diluted JBR Draw-off Slurry)
JBR Draw-off Slurry

JBR Froth Zone Slurry

Method Detection Limit

Thickener Unit Area

Limestone Sources
Martin Marietta Aggregates - Leesburg, Georgia
Dravo Lime Company - Saginaw, Alabama

Florida Rock Corporation - Rome, Georgia
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Appendix C2

Ultimate Analyses



i)

General Test Laboratory
Building Number 8
P.0O.Box 2641
Birmingham, Al. 35281

Alabama Power A

@ertificate of Analysis

: WS, XONA ERCWNING

ADDAESS: PLANT YATZE

GECAEIR POWER L.

TeRT

DAY 2AGIS DATA

“eat of Comnustion, Drv
Carfon, Total, Ury
Carmome Fixad, Dry

Calg

ring, Total, Dry

Sulfur, Dry

Suifur. Pourcs per million BT,

Suifur, Pyritie, Dry Basis
Suifu. Euifate. Dry Hasis
Sulfyur, Organic, Dry Basis

AE RECEIVED ERSIE

Moizture, Total
fen. fis Heceived

By

Hmat of Comaustion, Bs Aeceived

Carbor, “otal. Rs SBeeeived
farben, Fixed. fs Asceivad

Chioring, Total, As Receivec
Flugrine, Total. As Aecelved
myorogEn, Total, fg Seceived

Mifrogem, Total, fAs Received

=

DECCRIATION: SRCO, FuUfNT YATES UNIT 1 SCRUBBER AIR TOXI

1B
R=FEAINCE
ATH D 3182
A57M 5 GiEp
5574 0 3iad
G27H D 31t
857 D 42PA/ERA 300,
B5™x D 3781
5T 0 1
A37% D 213
GETH D 2189
asTs 3 3182
G b 3280
RETH D 24g2
RETY D 2452
ASTA T 2492
agTe § a2
ASTM b 3180
ASTM T 318
£g7x b 158
5T I 3182
A5Tn U 4c@E/ERR 229,
52 3TEL
FETM D IzHR

trd

REPOAT DATZ : @2/18/93
BAMALE DATE : Q1/22/93
EAMPLE NUMBER ¢ 920221-2923
FRE MUMBER :

TEONNAGE

,_
[y
E
(2]
i
Lry

G

2% L v Wt
pr= = ETU/ia
7.5 %oy Wi,
43,54 % oy Wh.
1147, ne/n
35. mes4g
4,88 % obv Wi
1. 38 4 oy &t
F.B3 % v Wi,
37.43 % Oy Wi
2,83 % by jt.
2.5
1.24 % ov At
2,23 ooy Wi
1,73 % by W,

13,38 LoV ot
112 % by Wt
13838, CRITAL!
£2.72 % 3y Wt
42.73 % by ik,
Ses, oot
2. N3/ Hg
L % oay Wi
1,13 % oy Wi,

Low Particulate
Parametric Test

Chemist

Quality Cantro!

Supv. Chamist

Page
1 of
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General Test Laboratory
Building Number 8
P.0.Box 2641
Birmingham, Al. 35291

@ertificate of A

0 1 MS. MONA BROWNING
ADDRESS: DLONT YATzE
BEDREIA POMER OO

DESCRIPTION: GPCD, PLANT YRTES UNIT 1 SCRUBBER RIR T

AS RECEIVED BASIS

”xv:en. Total, fs Ascaived

Volatiles. Rg Jeczived
Suifur. #s Heceiveg

Sulur, Pourcs ser millicn BTU, As Rec.
Suifur, dyrivis, A5 Receives Basis
Suifur, Sylfatz., As Jeceived Basis

aun951xm. Egnxteu Basis
®anganese, Ilonited Basis
Aotassium, O
Siiica. Ion

.
H

St 3 11

2031 Ualy ;...nl

Titariuvm. Igrite

R
YiC 7=

287

T

x> PR

ASTH

Ll o B €2 od w

[~ S e g o |

5= Iy S}
[y

=
ad Kpd

[
o

U i I S e TR |
.
[a PR v=]

L) Cod el

oY
o one

1)

I I e
4 T MU

o

L
L

SAm

Alabama Power A

nalysis

REPORT DATE

82/10/32

PLE DATE s 81/22/93

SAMPLE MJMBER 1 930z01-0@e3

FRS nuZER

TONNREE :

SaT ™
gl

i.49
2.8

e

SR

H
[y

—

At UF IS B A5 e
oL o0 So o adl
o -ﬂ ~t k= Fir o

[

[+
-

1
[Ty

o=
Lo Lh

=4
g

%oy WL
% by Wi
wa/ig
mg/kg

% Uy W,
ma/kp

£ ov W
% oy Wi
4 ov W,
£ oy ki,
% v We.
oav AT,
%oy Wr,
% by Wt
ngiRg

Low Particulate
Parametric Test

Chemist

Quality Control

Supv. Chlmisl/D \!\]

Page
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General Test Laboratory
Building Number 8
P.0.Box 2641
Birmingham, Al. 35291

70 1 MG, MONA ERCWNING
ADDAEES: PLANT YATES
CEDRGIAR POWEN L.

TEET

1BwI7TED BASIS, OXIDE FOAM

Cogoer Owice (Cul), Ignited Hasis
iror Oxige (Fe203),Ipnited Basis

teag Dwide {2502), Imnited Hasis
¥aoresiua Oxice t*cﬂ:,;:n::eﬂ Sagis
Mavaarese Oxide (rnd2), Igniied Basis
Fofassine  Oxide {(HE J). z;r;ted Hasis
Siliea Oxige (Bifg}, Ignit=c Basis
Socium dwice (N2l Tg "ot Basis
Titaniuy Oxice (T ,ignited Basis
Sum of Ionited Basisz Dxides

.
3
[
niv
':'
1

XL

BENERAL

Yaat of Comoustion, Roisiure fish Free

CC: MA. W. &, HILL

DESCRIPTION: GPCO, PLANT YATES LNIT ! SCRAUBBER AIR

Alabama Power A

@ertificate of Analypsis

22/10/93
@1/22/93
B3dc01-0003

REPORT DATS :
SAYDLE DARTE :
SAMPLE NUMBER
FRS NUMBEZ :
TOXIC TEST TONNRGE :
FoFZRENCE RESLT LNITS

A5TH D 3EA3 9. gc/kg
RS54 D g8z 11,88 % oy Wt

PAETH 0 3ERZ 137, /4
ASTM D 3682 g.53 %oy wb.
ASTH [ 3882 43 %oy Wi
A5t D 2&82 413 % oy st.
R5TY [ 3t8g 35,63 4 sy WT,
RST# T 3682 .77 ¥ ooy T,
AT D 3842 .24 %oV W,
LR % oy at.

AST® D 3139 14477, BT/ IR

.

Thig Certifipate 15 foo the onysical anc/or cnemical cnaracteristics of the samoie as suomittec,
The laboratory cammot atiest io the origin and reoresentasicn of

‘13 samaie.

Low Particulate
Parametric Test

Chemist Quality Control

VICKY WICN

Supv. Chemist
‘ﬂh’_’—'——/ pownn s | )\,\f

Page
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JUL-22-83 THU 9:55 APCO GENERAL TEST LAB. FAX NO. 205 260 1654 F. 02
Gencral Tost Laboratary
Building Number 8 A
P.0. Box 2641
Birmingham, Al. 35281 AlabamaPower
(ertific f lysi
ertiticate ut Analpsis
0 1 M. WD BUKFORD RCFORT RATE : GTISR/93
ARDREES ! BIN PA72 JAMALE PATE 1 0L/
805, DifMING AN SNPLE NUMBER @ SteBRR-deR
PRE WUMBER :
DEDCRIPTION: 505, GPCD, PLANT YRTED UNIT | TORNREE
TEST REFERENCE RESLE T HNITS
DRt BRYIS BRTR
fsh, Dry ASTM B 3188 .25 X by Mt
Heat of Combustion, Ory RGN D 3tee 12898, B/ tb
Ll VN IgNLbLEUn HE TORG AYTM D 3ise 8T By .
Carbon, Total, Dey ASTM D 3i80 M % by M.
Carbon, Fixsd, Dry RGTH D 3t68 9.5 by M.
Chlorine, Total, Dry ASTM D 4268/EFQ 3. 1328, - ng/iq
Gronium, Dry Basis 5™ D 3683 23. wg/ky
Fluorine, Tctal, Dry RSTH D 37R1/EPA 30 18, wug/kg
Hydrogen, Total, Dry ASTH D 3180 489 X by .
Kickel, Dry Basis ASTH D 3683 19. ng/kg
Nitropen, Total, Dry Asmn 3 1,40 X by it
Onygen, Total, dry f5™ D 3189 6.78 % by Wt
Volatiles, Dry ST D 3168 29.29 1 by M.
Alwrirom, Dry Basis ASTH D 3662 1,43 % by §t.
frtimomy, Dry Basis ASTM b 3683 { L uy/kg
Rrsenic, Dry Baais Spec. Dhea. fArta. 442 2.9 ag/kg
frsenic, Pentavalent, Dry Spee. (e, Acta 4B ¢ 1.1 ny /ey
freenir, Trivalent, Pey Spoc. Chew. Reta. 44D ae mg/kg
Bariw, Dry Basis ASTH b 2683 4T ng/lg
Borylliun, Dry Basis A D 3582 3 wy/kg
Cadwiwm, Dry Basis METM D 3683 1.2 ag/ky
Calcium, Dry Basis A2 D 3680 0.4 % by Bt.
Chrowiuw, Hesavalent, Dry NI 70ee { ia ayiig
Chromiue, Trivalent, Dry Dasis K100 7080 o3 g kg
Copper, Dry Basis ASTM D 3043 is. my/ky
Irony Dry Basis RSTH D 3688 .89 % by Wi,

Low Particulate
Long-Term Test Block

Chemis

Quatity Control

Sipw hemict

Bage

L2700 Reu AARK




JUL-22-83 THU 8:i36 APCO GENERAL TEST LAB. FAX NO. 20% 250 18R4 P03
General Test Laboratory
Building Number 8
P.0.Box 2641 . é
Birmingham, Al 35291 Alabama Power
Uertificate of Analysis
™ MR DWID RRFORD gﬁﬂiﬂﬂr MATE  : 87/28/93
ADDRESS: BIN BEM SN E DATE 1 BR/PPIO3
508, BIRMINGHM SAMPLE NUPBER 1 930623-0850
FRS NUMBER :
DESCRIPTION: 5C8, GPCD, PLANT YATES UNIT t TONRAGE :
TEST REFERERCE RESILY INITS
DY B[S DATA
Lead, vy Basis LSIER KT 12, mg/kp
Lithivm, Pry Basis ASTH D 3883 1. ng/kg
Magresium, Dry Basis ASTH O 3682 ¥ % by W,
Mangarese, Dry Basis ASTH D 3683 #0. wp/kg
Nercury, Dry Basis L g L8 my/Ky
Molybdernm, Ionited Basic RSTH D 36a3 b ng/kg
Phosphorus, Dry Basis R3TH D 3ha2 Ll X py Wt.
Potassiu, Dy Basis RSTN D 342 24 % by W,
Seienium, Dry Basis Spec, Chiw, Acta MB { e mg/ug
Silica, bry Basis ASTH D 3632 en % by Wt.
Bodiuk, Pry Basis FETH D 3682 N X by W,
Strontiam, Dry Basis ™ D 3883 k% up/hg
Sulfur, Dry AETY D 3ibe 2.8 X by W,
Sulfur, Pourds per million YU, Dey AETH D 3189 2.03
Sulfer, Pyritic, Dry Basis f6TH D 2482 "R % by it
Titanius, Dry Basis AT T 3632 %97 % by W,
Vanadium, Dry Basis ASTH D 3833 a8, wg/iq
linc, ey Basic ASTN B ARRZ £s. wo/kp
fig RECETVED BASIS
Moisture, Total RETH D 332 11.64 % by Ut
fah, hs Received ST D 310 5.% % by W,
Heat of Cosbustiony Nz Reorived ASTN D 2188 1igne. Biu/ib
farbon, Total, fis Received ASTH D 3108 B4, 29 % by Mt
Carbon; Fixed, As Received ACTH © 3108 AL £ by W,
thlorine, Total, As Received FETH D 4203/EPR 30, 1173, ug/kg

Low Particulate
Long-Term Test Block

Eham

Crsphiry Contrn

Supv, Chemist

'agye
g, 6
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JUL-22-93 THU 8:38 APCO GENERAL TEST LAB. FAX NO. 205 2560 1664 P. 04
Genearal Test Laboratory
Building Nurnber 8
P.0. Box 2841 A
Birmingham, Al 35291 Alabama Power
ULertificate o alysis
rtificate of Analy
0 : R DWID BURFORD REPORT DATE ¢ B7IeH83
ADBRCSS: BIN BOTS SAMPLE DRTE 1 96/22/93
608, BIRMINGHAM SAMRLE NMBER 1 930623-8256
FRE MIMBER s
JECCRIPTIIN: 5, 6900, PLANT YATES LMIT & TONNAGE H
TEST REFERENCE FESILT WITH
5 WMLEIVED HRSIS
Chrosiue, As Received HiIM U S563 2%, mgfhg
Fluworine, Total, fis Received ASTH D 3761/EPR 380, 15, ug/kg
fydragen, Total, Re Received HSiM ¥ S159 43 3 by t.
Nickel, fx Received Basis fETH D 3683 {7 ng/ky
Nitrogen, Total, fs Recsived R3TE D 3180 LE % by Bt.
Oxygen, Total, As Received RsTe D 3176 5% % by W,
Wlatiles, As Feceived f5TX D 3188 34,64 X by Wt
Aluninue, Rg Received Basis A5TH D 36B2 1.88 3 by i,
Antimony, As Received Basis ABTY § 3683 { 1. pg/ky
frsemic, fs Received Basis Sper. Chem, Acta. 44 1.8 m/kg
frsanic, Pentavalent, As feceived Spec. [hew. Fotadél { 1.2 ug/kg
fremnic, Trivalemt, fs Received Bpec. Chewm. Acta, 44B 1.8 aglig
Bariun, fs Received Basis RETH D 3633 51, T
Reeylliva, fi Received Rasis AETN D 3633 3 ng/ke
Cadeiva, A5 Recvived Basis 57K D 2683 1.9 CLTET
faleiue, fic Rereived Recic ASTN D 3p82 9.40 % by Wt.
Owomimm, Hexavalent, Ps Received Basis NIOGH 7600 ¢ L. mg/ky
Chromivm, Trivalent, fs Received Basis NICRH 7500 2, wp/kg
Cobalt, fs Received Bacis ASTH D 382 1. masky
Copper, flz feepived Bazic RSTR D 3843 14, an/ug
Iron, fs Received Bagis RSTH D 3642 &7 % by Wt.
Leady As Received Dasis {87 O 3603 il ng kg
Lithius, Rs Received Basis ASTH D 3583 ie. uy/kp
Magresium, s Received Dasis ASTH D a2 0% ¥ by .
Yangarwese, fs feceived Badis #STH D 3682 5 ug/kg
Mercury, fs Receivex Basis ROTH D 3664 58 ng/hy
Molybdenus, Re Recgived Basis A5TH D 2681 &, ng /4y

Low Particulate
Long-Term Test Block

Ehervat "{ Ouialiry Cantral

Fuov, Chemist

F2790 Nev. A/05




JUL-22-83 THU 8:39 APCO GENERAL TEST LAB. FAX NO. 205 250 1854 P. 0%
General Test Laboratory
Building Number 8
P.0.Box 2641 A
Birmingham, Al. 35281 Alahama Power
Uertificate of Analysis
m 1 MR, DAVID BURFORD gmm DATE 3 87/P0/93
RBDRCOS: DIN DA72 SNDLE DNTE r BR/22/93
8C5, BIRNINGHAM SWPLE MMBER ¢ 930523-0854
FRS NUMBER ]
DESCRIPTION: SCS, GPCD, PLANT YRTES UNIT 1 TINCE :
TESY REFERENCE RESHLTY WITS
RS RECEIVED PRSIS
Phospharys, As Raceived Basis ASTM D J&d&2 . T by .
Potassium, fAs Received Basis ASTH § 3682 0.22 % by #t.
Seienium, fis Received Basis Soec, Thew. fcta, b { 2 #a/kg
Silica, fis Received Basis ASTR D 3682 2kl % by W,
Sodivm, s Received Basis ASTH D 3682 897 1 by W,
Strontius, As Received Basis ASTH D 3683 0. ng/ky
Sulfur, As Received RSTH D 3t08 &8 X by Wt.
Sulfur, Peunds per willion BTU, fs Pec, asTe D 3108 225 #/uBTU
Sulfur, Pyritic, s feowived Basis acTe 0 pad2 & % by W,
Titaniom, As Received Basis ASTH D 3682 .87 % oy Mt
Vanadium, Ps Received Bacis ASTM [ 3683 3, xg/ky
Zine, fs Received Basis ASTM D 3R43 El. wa'hy
 [GNITED B615, ELEMENTAL FORM
Aluminum, Ignited Basis 58 I 3ARP 12.87 ¥ by W,
fintimgmy, Ignited Basis f&TH D 3083 7 g/ ky
Rarium, Ignitad Bagis ASTN D 3643 e, na/ky
Berylliuw, Ignited Basis ASTH [ 3683 k1 nglig
Codwium, Ipnited Basis MM & 3883 11. ng/kg
Calcium Ipnites Basis ASTH D 2682 (N ) % by ¥,
Uhrogiom, Ignited Basis RBETM D 3683 i g/ lg
Cobalt, Ignited Basis f5TH D 3683 Te. w3/ kg
Coppery Ignited Dewis ASTH D 36R3 136, ng/ky
Iron, Ignited Basis fETH D 3682 7.9% X by W,
Lead, Ignited Basis ACTH D A3 11d. Eg/kg
iithius, Ignited Basis RSTH D 3883 €N ao/hg

Low Particulate
Long-Term Test Block

Chamist

Ouniity Contral

Soov. Chamiet

B,
s &
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JUL~22-93 THU 8:41

APCO GENERAL TEST LAB. FAX NO. 205 250 1B54 P. 0B
General Tost Laboratory
Building Number 8
P.0. Box 2641 A
Birmingham, Al, 35291 Alabama Power
@ertificate of Analysi
0 ;MR DAVID BURFDRD gwr 1233 1 87720093
ADDRESS: BIN B&23 SAPLE DATE t PR/2EI
S5, BIRMINGHM SAMPLE NUNBER ¢ 9386238050
FRG NUNDER t
DERCRIPTION: 5CS, BPED, PLANT YATER INIT TONNRBE !
TEST REFERENCE RESWLT UNITS
[GNITED BASIS, ELDMENTAL FORR
Magresive, Isnited Basis ASTH D o682 0. 64 % by W,
Parpanese, Ipnited Basic f&7W D 3683 358, nty/hg
Kolybdenus, Ignited Basis ASTH I 3683 3% ug/ky
Nickel, Ignited Basig foTR D 3683 178 wy/kg
Phosphorus, Ignitad Basis ASTM D 3RBR .30 by t,
Potassiue, lunited Basis ASTM D 382 17 % by W
Eilica, Ignited Basis ASTH [ 3e82 24,20 * by .
fevlium, Ignited Basis ASTM D 3682 Bl % by Wt.
Strontius, Ignited Basis RBTH D 3883 3. ayrhg
Sulfwp, Ignited Basia RSTM B 1757 2.4 % by &,
Titaniom, Ignited Rasis RSTA I 3682 (N % by Wt
Varadium, Ipnited Basis ASTH D 3683 34t, LT
linc, Ignited Basis ASTH [ 3683 612 ag/ky
IGNITED DASIS, OXiDE FORM
Aluwiram Gxide {A1203), Ipnited Basis s D 386 243 % by Wt.
frkinony Dxide (CLODD), Ignited Basis ASTH B 3583 % wg/kg
Barium Dride (Bal), lpmited Basis ASTK D 3683 466 /g
Berylliym uide (BeD), Ionited Basis METH O 2681 9. mg/kn
Cattyive Oxide (C80), Igniled Basiy ASTH P 3083 12, #g/ig
fainium Oxide {Lal), Iyniled Basis fBTh D 2662 5.5 % by Wt.
Chrowium Oxide fEr), Ignited Basis ASTH D 383 282, R0/ kg
Lobait Dxide (Co2D3), Igmited Buwiw ™ I 3683 Bi. wp/ky
Copper Dxide (Cub), Ignited Basis ASTM D 383 178, m/kg
Iron Dxide {Fe204), ignited Basis f3™ D 682 11,38 £ by WM.
Lead Oxide (Pb?), Ignited Bazis fe™ o A 127, ng/kg

Low Particulate
Long-Term Test Block

["Chem

I Quality Contra

|

Supv. Chemst Page
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JUL-22-83 THU 8:42 APCO GEMERAL TEST LAB. FAX NO. 205 250 1654 P. 07
General Test Laboratory
Building Number 8
P.C. Box 2641
Birmingham, Al 35291 Alabarra Power a
Uertificate of Analysis
™ 5 MR DAVID RURFORD Ot W 5 077209

ADDRESS: BIN BA73
SCS, BIRMINGHAM

DESCRIPTION: SCS, GPCD, PLANT YATES INIT |
Tes?

IGNITED BRSIS, OXIDE FORM

Lithius Guide 1L12D), Ignited Basis
Magresium Oxide (WD), Ignited Basis
Manganese Gxide (W), Ignited Basis
Molybdenus (xide (MOBDS), Ipmited Basis
Nickel Oxide (NiD}, Ignited Basis
Phosphorus {as PRE), Ignited Basis
Potassium Dxide (K20), Ignited Basis
Biliza Ouide (8i02), Ignited Basis
Sodium Oxige (Na2l}, Ignited Basis
-Strontiu Dride (59, Igrited Basis
Sulfur Trioxide (503), Igrited Basis
Titaium Dxide (Ti021, Ignited Basis
Vanadium Oxide V205), Ignited Basis
Zinc Oxide (In0}, Ignited Basis

Sum of Ignited Basis Oxides

GENERAL.

Heat of Combustion, Moisture RAsh Free
fsh Fusicn

Initial

Goftening

Hewispherical

Flgid

fC: WR. W, 5. HILL

REFERENCE

RASTH D 3643
S5 D 3882
HYIN O Shdd
ASTH D 3683
88T D 2683
ASTN D Ze82
ASTH D 3682
#5TH D 682
ASTH D 3682
A5TM D 3683
ASTH D 1757
ASTH D 3R3¢
ASTH D 3683
f5TH D 3683

ST D 3180

feTH D 1887
fETN D {437
A5TR D 1857
fETX D 1857

SHPLE DATE t #6/22/93
SANPLE MUMBER @ 930623-0050

FRE NUMBER
TUNNABE H
R T INTTS
21 g/ hy
1.% % by W,
438, »y/kg
48, mhy
2ib, nIKY
e.59 X by Wt
2. 60 3 by Wt
5L % by Wt
2.% % by Wt
36, .ﬂﬂ(ﬂ
6. 64 % by W
.18 % hy W,
eil. ag/hg
6% apfhg

14308, BTU/1b
2965.9 Deg F
R4 Deg £
X Dey F
24259 Dug F

This lertificate is for th2 ghysical and/or Chemicdl charaftsristics of the sample as submitted,
The laboratory cannot abieat to the origin and renresentation of the sampie,

Low Particulate
Long-Term Test Block

i Ourity Control

Sunv. Chamist

DONNG WIISON \,LWJM

Page
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General Test Laboratory
Building Number 8
P.0.Box 2641
Birmingham, Al. 35291

T 1 MS. MONA BROWNING
RDDRESS:

TEST

(ertificate of

DESCRIPTION: GPCO, PLANT YATES UNIT 1 COAL SAMPLE - SCRUBBER TEST

DRY BASIS DATA

fish, Dry

Heat of Combustion, Dry
Carbon, Total, Dry
Fluorine, Total, Ory
Hydregen, Total, Dry
Nitrogen, Total, Dry
Oxygen, Total, Dry
Sulfur, Dry

S RECEIVED BASIS

Moisture, Total
fish, fAs Received

Carbon, Total, As Received
Fluorine, Total, fAs Received
Hydrogen, Total, PAs Received
Nitrogen, Total, Rs Received
Oxygen, Total, fis Received
Sulfur, Rs Received

IENITED BASIS, ELEMENTAL FORM

Alumirum, Tgnited Basis
Calcium, Ipgnited Basis

Heat of Combustion, Qs Received

Sulfur, Pounds per million BTU, Dry

Sulfur, Pounds per million BTU, Rs Rec.

AlabamaPower ah
0
ﬁna[ggtz
RT DATE : 11/82/93
SAMPLE DATE : 18/13/93
SAMPLE NUMBER : 9310150083
FRS NUMBER H
TONNAGE
REFERENCE RESULT INITS
ASTH D 3180 18,37 % by Wt.
ASTM D 3180 12886. BTU/1b
ASTM D 3iG@ 73.1@ % by Ht.
ASTH D 3761/EPA 300 69. ap/kg
ASTM D 3188 4,% T % by W.
ASTH D 3188 1.545 % by Kt.
ASTH D 3180 7.43 % by W,
RSTM D 3180 ) | ¥ by Wt.
ASTM D 3iBe z.1e
ASTM D 3302 11.47 % by Wt.
RSTM D 3180 9. 18 % by Wt.
ASTM D 3150 11404, BTU/1b
ASTM D 2168 6472 % by .
ASTM D 3761/EPA 30R. 38, mg/ky
ASTM D 3180 4,37 ¥ by W.
ASTM D 3189 1.28 % by Wt.
RSTM D 3176 £.58 % by W,
ASTM D 3180 2. 48 ¥ by Kt.
RSTM D 3180 2. 18 #/wmBTU
ASTM D 3682 1e.7¢ ¥ by W,
ASTE D 3682 2. 35 % by W

Low Particulate
Auxiliary Test Block

High Removal Test

Chemist

Quaiity Contra!

Supv. Chemist

Page
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General Test Laboratory
Building Number 8

P.0.Box 2641
Birmingham, Al. 35291 Alabama Power A

@ertificate of Analysis

T0 t MS. MONA BROWNING T DATE 1 11/02/93

ADDRESS: SAMPLE DATE 10/13/93
SAMPLE MUMBER  : 931815-9085
FRS NUMBER
DESCRIPTION: BPCD, PLANT YATES LNIT ! CORL SAMPLE - SCRUBBER TEST TONNAGE
TEST REFERENCE RESWLT UNITS
IGNITED BASIS, ELEMENTAL FORM
Iron, Ignited Basis ASTM D 382 11.81 % by W,
Magnesiuw, Ignited Basis A5TM D 3882 8.61 ¥ by Wt.
Manpanese, Ignited Basis RSTH D 3882 8,03 1 by Wt
Potassium, Ignited Basis ASTM D 3682 280 - X by Wt.
Silica, Ignited Basis ASTH D 3882 25.04 % by Wt
Sodium, Ignited Basis ASTM D 3e82 8.72 % by Wt.
Titanium, Ignited Basis RSTM D 3682 8.73 L by Mt.
IGNITED BASIS, QXIDE FORM
Aluminum Oxide (RL203},Ignited Basis ASTM D 3n82 24,60 % by Wt.
- Lalciem Oxide (Ca0),Ignited Basis ASTM D 3882 3.9 L by Wt
Iron Oxide (Fe203),lgnited Basis ASTM D 3882 15. 74 % by Wt.
Magnesium Oxige (MgD),Ignited Basis ASTM D 3682 1.1 % by Ht.
Marganese Oxide {Mn02), Ignited Basis ASTH [ 3682 0. 84 % by Wt.
Potassium Oxide {K20), Ignited Basis ASTM D 3682 3.3 % by Ht.
Silica Oxide (Si02),Ignited Basis ASTM D 3882 2.5 % by W,
Sodium Oxide (Na20),Ignited Basis ASTM O 3682 8.97 % by Wt.
Titaniuw Oxide (TiD2),Ignited Basis RSTM D 3a82 1.25 % by Wi
Sum of Ignited Basis Oxides 183.25 % by W,
SENERAL
Heat of Combustion, Moisture fish Free ASTR D 3188 14377, BRU/1b

I'.I":is Certificate is for the physical and/or chemical characteristics of the sample as submitted.
e laboratory camnot attest {o the origin and representation of the samsple.

[C: MR. W. S HILL

Low Particulate

. Auxiliary Test Block
High Removal Test

Chemist CQuality Control Syupy. Chemis Page
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General Test Laboratory
Buiiding Number 8

P.O. Box 2641
Birmingham, Al. 35291

10 s M5, MONA BROWNING
ADDRESS:

MESCRIPTION: BPCO, PLANT YATES LNIT 1

TEST

DRY BASIS DATA

fish, Dry

Heat of Combustion, Dry

£arton, Total, Dry

Flugrine, Total, Dry

Hydrogen, Total, Dry

Nitrogen, Total, Dry

Oxygen, Total, Dry

Sulfur, Dry

Sulfur, Pounds per million BTU, Dvy

AS RECEIVED BASIS

Moisture, Total

fish, Rs Recejved

Heat of Combustion, fAs Received
Carbon, Total, As Received
Fluorine, Total, As Received
Hydrogen, Total, As Received
Nitrogen, Total, As Received
fixygen, Total. Rs Received
Sulfur, Az Received

Sulfur, Pournds per million BTU, fis fec.

IGNITED BRSIS, ELEMENTAL FURM

Aluminum, Ignited Basis

REFERENCE

ASTH D 318@
ASTM D 3180
RSTM [ 3189
ASTM [ 3761/EPR 308,
ASTM D 3169
RSTM I 3182
RSTH D 3159
ASTM [ 3109
ASTH D 3180

ASTM D 3382
RSTM D 3189
85T D 3l8d
AST™M D 3180
fASTM D 3761/EPR 360,
ASTM D 3180
RSTM [ 3180
ASTH D 3176
ASTH D 3180
pSTM D 3189

AST™ D 368

Alternate Limestone Test

Alabama Power A

ertificate of Analysis

REPORT DATE : B1/31/%
SAMPLE DATE 1 01/09/94
SAMPLE NUMBER  : 94@117-d084

FRS NUMBER
TONNAGE :
RESULY UNITS
.77 % by Wt
12877, BTU/1b
12,89 % by W,
aa. mo/ ko
479 - % by Wt.
144 % by Wt.
8.3t % by ®t.
2.60 % by Wt.
2.8
13,28 % by Wt.
9.3 % by Wt.
11178, BTU/1h
62.53 % by Wt.
74, mg/kg
4,13 % by Wt.
.23 % by Wt.
.21 % by #t.
2.26 % bv Ht,
2.8 #/muBTU
13.18 % by W

Low Particulate
Auxiliary Test Block

Chemist

Quality Control

Supv, Chemist

Page
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General Test Laboratory
Buitding Number 8

P.0. Box 2641 A
Birmingham, Al. 35291 Alabama Power &2
Certifi f lysi
erttticate o nalysis
10 1 MS. NOND BROMMING REPORT DATE s Q1731794
ADDRESS: SAMPLE DATE : 91/89/9
CAMPLE NUMBER  : 949117-0004
FRS MMEBER
DESCRIPTION: BPCO, PLANT YATES LNIT 1 TONNAGE
TEST REFERENCE RESULT INITS

IBNITED BASIS, OXIDE FORM

Aluminua Oxide (A1203).Ignited Basis ASTM D 3682 24,91 % by Kt.
BENERAL
Heat of Combustion, Meisture Ash Free ASTM D 3182 14431, © BTU/1b

fhis Certificate is for the physical and/or chemical characteristics of the sasple as submitted,
The laboratory cannot attest to the origin and representation of the sample.

[C: MR. W. S, HILL

Low Particulate
Alternate Limestone Test auxiliary Test Block

Chemist CGuality Control Supv. Chemist Page
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General Test Laboratory
Building Number 8

P.0. Box 2641
Birmingham, Al, 35291

T0 1 MR, DAVID ELAFORD
ADDRESS: BIN BAT3

5CS, BIRMINGHAM
DESCRIPTION: GPCO, PLANT YATES ONIT |

TEST

mn

REFERENCE

DRY BASIS DARTA

fsh. Iry

Heat of Combustion, Dry

Carbon, Total, Dry

Chiorine, Total, Ory

Fluorine, Total, Dry

Hydrooen, Total, Dry

Nitrogen, Total, Dry

Oxyoen, Total, Dry

Balfur, Dry

Suifur, Pounds ner million BTU,

A5 RECEIVED BASIS

Y¥oisture, Tobal

fsh, Rs feceived

qeat of Combustion. As Received
{arhon, Total. As Rereived
Chlorine, Total, fis Received
Fluorine, Total. As Received
Hydronen, Total, As Received
Nitropen, Totai, As Received
dxygen, Tatal, fis Received

Syl fur, As Received

Suifur, Sounds ser million BTU,

ASTM D 3i80
ASTH D 3iB@
ASTM I 3188
AETM D 4208/EPA 363,
ASTH D 3761/EPA 300.
ASTH D 3180
ASTM D i
FETH D i8R
RSTM D 3100

Dry ASTM I 3182

ASTM T 3@
ASTM D 3180
ASTm D 3188
ASTM D 2182
ASTM D 4208/EPa 300.
AETM D 3761/EPA 300.
AST D 3189
ASTM D 3183
AsTM D 3178
RSTM D 3189

fis Rec. ASTM D 3160

Alternate Coal Test

(Tertificate of g\nalggiz

Alabama Power l\-

RT DATE y @/07/9%
SRMPLE DATE : B1/27/9%
SAMPLE MUMBER 1 946201-8022
FRS NUMBER :
TONNABGE :
RESULT UNITS
18.57 % bv W,
13176, BT/ 1b
72. 46 % by Ht.
738, ma/ ko
1a1. me/ kg
.99 % by Wt.
1.2 % bv Wt
5.9 % by dt.
4,84 % by W,
3.3
7.67 % av Wt
976 % by Wt.
12155, BTU/1b
66. 50 % by WL,
737, mo/kg
9z, mo/ka
4,78 % by Wi,
.16 % by &t
3.5 % bv Wt.
4,28 % by Wt.
3.52 #/mBTH

Low Particulate
Auxiliary Test Block

Chemist

Quality Control

Supv. Chemist
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General Test Laboratory
Building Number 8

P.O.Box 2641
Birmingham, Al. 35291 AlabamaPower &\

Certificate of Analysis

T4 : MR, DAVID BURFORD REPORT DRTE : D2/01/9
ADDRESS: BIN BA72 SAMPLE DATE : 01/27/%
805, BIRMINGHAM SOMPLE NUMBER @ 948201-0a20
FRS NUMBER s
DESCRIPTION: BPCO, PLANT YATES NIT 1 TONNAGE :
TEST REFERENCE RESULY LNITS

IGNITED BRSIS, ELEMENTAL FORM

Aluminum, Ignited Basis A5TM U 3682 18.5% * by Wt.
IGNITED BASIS, OXIDE FORM

Aluminun Onide (RL203).Ignited Basis ASTH D Jol2 19.95 % by M.
BENERAL

Heat of Combustion, Moisture fAsh Free ASTM [ 3180 14733, BTU/ b

This Certificate is for the chysical and/or chemical characteristics of the samole as submitted.
The laboratory cannot attest to the origin and reoresentation of the samnle.

[C: MR. W. 5. HILL

Low Particulate
Auxiliary Test Block

Alternate Coal Test
Page

Chemist Quality Control Supv. Chemist
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General Test Laboratory
Building Number 8

P.0. Box 2641
Birmingham, Al. 35291

(ertificate of

0 ! MR. J. SPRAVEERRY
ADDAESS: GEORGIA POWER CO
PLANT YATES

g\nalg@%iﬁ

AlabamaPower A

DESCRIPTION: GPTO, PLANT YATES INIT © PERFORWANCE TEST

TegY REFERENTE
DRY BASIS DATA
fish, Dry RETM D 3tB0
Hoat of Cosbustion, Dry f5TH D 319
Loss on Ignition A TSOC fSTH D 3189
Carbon, Total, Dry ASTM 0 3iED
Carbon, Fixed, DBry R3TM D 3184
Chlorine, Total, Dry ASTM D 420B/EFR 300
Fluorine, Total, Dry RSTM D 37EL/EPA 200,
Hydrogen, Total, Dry fET™ O 3168
Nitrogen, Fotal, Dry ASTH D 3150
{xygen, Tatal, Dry ASTH D 3(&d
Volatiles, Dry AETH D 3iga
Rigwime, Dry Basis fsTH b 3pA2
Pntinony, Dry Basis RETH D 383
firsenie, Dry Basis Soet. Chem, Acta. 448
Barium, Dry Basis AsTH D 3683
Berylliun, Bry Basis ASTM D 3883
Caduium, Dry Basis AETM D 3643
Caicium, Dry Hasig BT D 3R82
Chromium, Dry Basis ASTM D 3683
Cobalt, Dry Basis H5TM T 3663
Copper, Dry Basis A5TH D 83
Iron, Dry Basis ASiM D 382
Lead, Dry Rasis Spec. Chem. Acta.44B
Lithium, Bry Basis ASTH B 3683
Magresiuwm, Ory Basis ASTH D 3sa2
Manganese, Dry Basis ASTM D 3683
Mercury, Bry Basis AsTd D 3684

Alternate Coal Test

RT DATE ¢ Q474734
EAYPLE DATE t OB/2279%
SANPLE NUMBER @ 940301-809%
FRS MUMBER :
TONNABE H
RESILT UNITS
18.38 X by Wt.
135874, ETU/1b
89.62 % by Wt
72.08 % by Wt.
46,84 - % by Wt
1027, ny/hg
L1 % by .
.23 % by Wt
6.27 % by Wt
52,58 % by Ht.
1. 16 % by Bt
i 1, me/ky
1.3 wg/kg
43, ag/ky
3 wg/kg
{ Le mg/ kg
2.23 * by W
18 rg/kg
1. ug/ig
8. rg/kg
8 X by #t.
2. ng/kg
g mg/Hg
&8 % by ME,
2. o/ ky
814 ng/ky

Low Particulate
Auxiliary Test Block

Chemist Quality Carroy

Supv. Cremist
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General Test Laboratory

Building Number 8
P.0. Box 2641
Birmingham, Al. 35281

T

 (@erfificate of Analysis

ADDRESS: BEGRBIA POWER CD

PLANT YATES

DESCRIPTION: GPCD, PLANT YRATES UNIT | PERFORMANCE TEST

TEST PEFERENCE
DRY BRSIS DATA
Molybdenun, Dry Bagis ASTM B 3883
Mickel, Bry Basis ASTR D 3683
Phosphares, Ory Pasis ASTM D 3662
Potassium, Dry Basis AET D 3pER
Selanium, Dry Basis Spec.Chen, Rota MB
Silica, Dry Basis ST D 3g82
Sodium, Dry Basis RETH D 3gB82
Strontium, Dry Basis HETM D 3BB3
Buifur, Dry ASTH D 3188
Sulfur, Pourds per million BT Dry ABTH D 3154
Titanium, Dey Basis RSTH I BB
Vanadinm, Dry Basis RETH D 3863
ling, Dry Basis RSTH D 3683
RS RECETVED BRSIS
Moisture, Total ASTH D 33&
fish, Bz Received RS D 2160
Heat of Combustion, s Received ST D 315
Carbon, Tetal, fiz Received AsTM D 2189
Casbon, Fived, fs Received ASTH D 3188
Chloring, Total, fie Repeived fETH D 4208/ERA 20,
Fluorive, Total, As feceived fisTe § 3761 /PR 300,
Hydrogen, Total, As Received ASTH D 3189
Mitrogen, Total, As Received 5™ D 3180
Oxygen, Total, Az Received ST D 3t7
Volatiles, As Receivad ASTH D 3iGe

Alternate Coal Test

Alabama Power A

RT DATE T BU/BA/ %
SHMPLE DATE 1 Q27287195
ERMPLE NUMBER  » 940301-0299
FRS NUMBER H
TONNAGE :
RESLLT LNITS
2. #q/kg
iz, ug/ky
L® % by W.
2.13 % py ut.
{ 2 - mg/ kg
2.3 % By W,
2 % by &,
16, EQ/ky
471 % by W,
360
8. % by Wt
24, wa/kg
13. Bg/kg
6. 43 % by Wt.
.9 X by Wt
12233, BTU/ Lk
£7.43 % by W,
43,83 % by Wt.
%61, ng/kg
33 /e
479 % by W.
LiS % by Wi
587 % by ut.
38. 84 % by Wi

Low Particulate
auxiliary Test Block

Chernigt

] Quality Cortral

|

+ Suav. Chemizs
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" General Test Laboratory
Building Number 8
P.0O. Box 2641
Birmingham, Al. 35291

(ertificate of

£ MR. J. SPRAYBERRY :

RDDREGS: GEUREIA POMER CO

PLANT YATES

DERCRIPTION: GPCD, PLANT YATES UNIT 1 PERFURMWANCE TEST

TEST

RS RELEIVED BRSIS

Alumiraw, As Received Basis
fAntimony, Rz Received Basis
fesenic, fs Received Basiz
Bariuw, fAs Aeceived Basis
Beryilium, As Received Basis
Cagmium, A= Received Basis
Caleiw, fis Received Basis
Chromius, As Reeeived

{obalt, Rs Received Basis
Copper, As Received Basis
Iron, @is Received Basis

Lead, fs Received Basis
Lithium, As Received Basis
Magresiun, Rs Received Basis
Manganese, fs Received Basis
Mercury, fs Received Basis
Molybdenum, As Received Basis
Nickel, Ps Received Basis
Phosphorus, fs Received Basis
Potassium, As Received Basis
Selenium, Ro Received Basis
Silica, fis Received Basis
Sodium, As Received Basis
Strontium, As Aeceived Basis
Sulfur, fs Received

Gulfur, Pounds cer willion BTU, As Rep,
Titanium, As Received Basis

Alternate Coal Test

REFERENCE

ASTH D 3h2
#STH B 36483
Spec. Thew. ficta.44b
AN 0 3843
ASTH D 3683
A5TH D 383
ASTM D ZeRR
e U 3683
ASTH D 3663
fSTH O 3683
ASTH O k82
Spec, Chem, flcta. 448
ASTM D 363
ASTM T 3682
ASTH D 2683
ASTH B 3884
ASTM D 3683
RSt D 3683
H5TH D 382
AT D 3682
Spee.Chem, Acta, 448
fETM O 2682
RSTM [ 3682
ASTM D 3683
ASTM D 3150
AS™M § 3190
RSTH D 3682

Anal

>

Alabama Power sA

%}D?E B4/04/94

GAMPLE DATE 1 @2/22/%
SAMPLE NUMBER @ B4B301~2299
FRS MUIMBER t
TONNAGE t
RESULT INITS
L8 % by W,
{ 1. ng/ly
L2 ng/kg
4a, ng/kg
3 mglkg
{ 1.8 g/ Ry
8.2t * by Wt
7. na/kg
7 #g/kg
I8 mg/ kg
L9 % by Mt
- g/ kg
8 Bg ke
6.8 % by W,
2. g kg
B.13 ng/ kg
& ug/kg
i ﬂg;kg
a0 % by 4.
812 % by W
{ 2 nmg/ky
221 % by Ht.
.85 1 by Bt
33 ng/kg
441 ¥ by W,
361 $/amBTY
0.% ¥ by Wt

Low Particulate
Auxiliary Test Block

[Ehamist

Quality Cantea!

Supy, Shermist

Page

3

of

6

E-278 Rav HA'RE




[RTERVIVIRRVIINS ISAY o FIRRR I os B B o 1

FHA NU,

ZUs Zhl 1694 P. 10

"~ General Test Laboratory
Building Number 8
P.O.Box 2641
Birmingham, Al. 35291

(ertificate of

0 i MR. J. SPRAYBERRY
ADDRESS: BEORBIA AOMER L0
PLANT YATES

DESCRIPTION: &PCO, PLANT YATES UNIT 1 PERFORMANLE TERT

Analyzis

TEST REFERENCE
RS RECEIVED BASIS
Varadium, Rs Received Basis RETM D 3683
Zino, As Received Basis fETW D 3683
IGNITED BASIS, ELEMENTAL FORM
Aluminum, Ignited Basis AETH D 3882
Rrtimony, lgnited Basis RSTM D 3RB3
Barium, Ignited Basis ASTH D A3
Beryilium Ignited Basis fiSTM D 3683
Cadwiam, Igniied Basis ASTH D 3683
Calcium, Ignited Baeis ASTM D 3ba2
Chrowivy, Ignited Basis fSTM 0 3683
Cobalt, Ipnited Basis FET™ D 3883
Copper, Ignited Basis ASTM D 3683
ron, Ignited Basis fSTH D 2682
Lgad, Ignited Basis Spec. Chem, Acta.54B
Lithiyw, Ignited Basis AE™ [ 3683
Bagnesivm, lunited Basis ASTH D 682
Wanganese, Igrited Basis ASTH D 3683
Molybdenwm, Ignited Basis RSTH D 3683
Nickel, Ignited Basis ASTM D 3643
Phospharus, lgnited Basis RETR D el
Patassiun, Ignited Basis f5TH 0 3682
Silica, Ignited Basis #5TH D 3682
Bodium, Ignited Basis ASTM D 3s8P
Strontium, ignited Basis fST™M D 3683
Sulfur, Ionited Basis A5 D 1797

Alternate Coal Test

Alabama Power A

¢ 04/04/94
ERMPLE DATE t 82/22/%
SAMPLE NUMRER ¢ 940301-209%
FRS NUMBER :
TONMAGE t
RESULT UNITS
23, fag/ky
12, mg/kg
1101 % by Bt.
5 wg/ky
483, oy/kg
2. mn/ kg
4, mg/kg
2,13 % by W,
179, mylkg
7. ma/ky
19,34 % by M,
7. mg/kg
gz, mg/ Ky
3048 1 bY utr
257, up#hn
en, nn/ kg
1e9. mgiky
¢.19 ¥ by it.
.22 % by W,
2.1 % by Ht.
8. 47 % by W
531, »g/Kg
a.89 % by W

Low Particulate
Auxiliary Test Block

Chamis? Quality Cantrol

Paga
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' General Test Laboratory
Building Number 8

P.O. Box 2641 A
Birmingham, Al. 35291 Alabama Power
(z]:la . e -
rtificate of Analypsis
T ¢ MR. J. SPRAYBERRY ' ~REPORT DATE s 04/04/94
AODRESS: BEORBIA POWER CO EANFLE DATE 1 B2/22/9%
PLANT YRTES SRMPLE NUMBER ¢ 94D301-90%9
FRS NUMBER H
DESCRIPTION: 8PCD, PLANT YATES LWIT 1 PERFORNANCE TEST TONNAGE :
TEST REFERENCE RESULT UNITS
IENITED BASIS, ELEMENTAL FORM
Titanium, Jgnited Basis | AT D 36 8.58 % by Wt.
Vanadiue, Ignited Basis AST™ D 3683 22k, mg/ky
line, Ignited Basis AETH D 3683 123 m/kg
IGNITED BASIS, OXIDE FORM
Aluminum Oxide [R1203),Ignited Basis AETK D 3862 2a.81 % by W.
Antimony Onide (50205}, Ignited Basis AETH D 3663 7. Bo/kg
Barius Bxide (Bal), Ignited Basis ASTM D 3683 451, ga/ky
Beryilium Oride (Bel), Ignited Basis AETM D 3883 . up/ig
Cadmiuwn Ouwide (CdB), Iynited Pasis fiSTH 0 3883 3 S kg
Caleium Dxide {(CaD),Ignited Basis ASTH D 2682 2.98 % by Ut.
Chrowium Dxide {Cr), Ignited Basis ASTM D 2883 ezl un/ ke
Cobalt Cride (Co2D3), pnited Basis ETH D 2883 78, mg/kp
Copper {xide (Culd, Ignited Basis ARTH D 3882 89, t/kg
Iron Oxide (Fe2(}3),Ignited Basis ASTH D 3682 £7.66 X hy Wk
Lead Oxide (PhO2), Ignited Pasis Spec. Chew. Aota, 448 e, tg/ky
Lithius Oxide (Li20), Ignited Basis fSTH D 3RA3/EPAZAY, 7 2. my/kg
Magresiuu Dxide (Mgd),Ignited Basis fiSTH D 3682 #. 80 % by it
Manganese Oxide (Mn02), Ignited Basis A5TH D 3883 33L. LT
Molybdenuw Dxide (MORES), Ignited Basis AT D 36A3 Bd, ma/kg
Nieke] Oxide (Ni0), lgnited Basis fio D 36a2 13, LT
Phosphorys (as P205), Ignited Pasis ASTM D %82 33 % by Ht.
Potassiw Oxide (KZ0), Ignited Basis RSTH [ 3gB2 1. 46 % by W,
Bilica Dxide (Si02),lgnited Basis RS D B2 .79 % by W,
Sodiuu Oxide (Na20),Ignited Basis f5TH D 3682 2.5 £ by W,
Srontium Ouide (5rQ), Ignited Basis ASTH T 3683 g2, fgfky

Low Particulate

Auxilia Test Block
Alternate Coal Test uxl ry

Themies, U Quality Cenreal T Supy. Chemist ] Page R
of
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~| ~General Test Laboratory
Building Number 8

P.O.Box 2641 . \
Birmingham, Al. 35291 Alabama Power A

Certificate of Analysis

™ i MR, J. BPRAYBERRY ~ T DATE 1 Y/

ADDREBS: GEORBIR POMER CO SRMPLE DATE ¢ B2/22/%
PLANT YATES SAMPLE NUMEER 1 94@301-80%9
FRS MIMBER t
DESCRIPTION: 8°CO, PLANT YATES UNIT 1 PERFORMANCE TEST TONNAGE !
Test REFERENCE RESULT INITS

-

IGNITED BRSIS, CXIDE FORM

Sulfur Trioxide (503), Ignited Basis AETM D (757 2.8 % by W,
Titaniua Oxide (Ti02), Ignited Basis fis™ D 3682 8.97 # by ht.
Vanadiuwn 0xide (VeD5), Ignited Basis ASTH [t 3683 4e8. MD/kg
Zine Dxide (Ind), lmnited Basis ASTH D 3&83 154, mo/ig
Sum of Ignited Basis (xides 185.% % by U,
BENERAL
Brindability Index fST™M D 408 8.5 8
Heat of Combustion, Moisture Ash Fres As™ D 3188 14621, BTU/1h
Rsh Fuysion
Initial AST D 1857 1520.9 Deg F
Softening ASTM D 1857 1580.9 Peg F
Hewischerical st O 1837 2885, 0 Dog £
Fluid ASTR D 1857 20.0 Deg F

This Certificate is for the physical snd/or chewical chararteristiss of the gample as submified.
The laboratory cammet atiest to the origin ard reprezentation of the sample.

i
O MR #. S HILL v

Low Particulate
Alternate Coal Test Auxiliary Test Block

Cnerist Cuzlity Control Supy Chemist Page
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General Test Laboratory
Building Number 8

P.0. Box 2641
Birmingham, Al. 35291

(ertificate of

0 : MR, J, SPRAYBERRY
ADDRESS: GEGRSIA POWER CO
PLANT YATES
DESCRIPTION: GPCO, PLANT YATES UNIT 1, PERFORMANCE TEST

TEST

DRY BRSIS DATA

fsh, Dry

Heat of Combustiom, Dry
Loss on Ignition Pt 7300
Carbon, 7otal, Dry
Carbon, Fixed, Dry
Chlorine, Total, Dry
Figorine, Total, Dry
Hydrogen, Tetal, Dry
Nitrogen, Total, Dry
Oxyoen, Total, Dry
Volatjles, Dry
Rluminum, Dry Basis
Antimony, Dry Basis
Areenic, Bry Basis
Barium, Dry Basis
Beryllium, Drv Basis
fadmium, Dry Basis
Caleium, Dry Basis
Chromium, Jry Basis
Cobalt, Dry Basic
Cooger, Dry Basis
iron, Dry Basis
Lead, Dry Basis
Lithium, Dry Basis
Magnesium, Dry Basis
Manoanese, Dry Basis
Hercury, Dry Basis

REFERENCE

ASTM D 3188

ASTM D 3180

RSTM D 3189

ASTM D 3188

RSTH D 3189

ASTH U 4208/EPA 3,
AST™™ D 3761/EPA 388,
ASTM D 3182
ASTM D 2182
RS D 3180
AS™M D 3180
ASTM D 3882
ASTM D 3883
Soec. Chem.
ASTM D 3683
RSTM I 36683
ASTh [ 3683
RSTe D 3682
ASTM D 3683
RE™ D 3683
ASTM D 3683
RSTM ) 3682
Soec, Chem.
RSTM D 3683
ASTM D 3682
fSTM D 36A3
ASTM D 3684

Rota. 448

Reta. 44B

Alabama Power A

rtalgﬁiﬁ

REFCRT DATE H
SAMPLE DATE :
SAMPLE NUMBER
FRS NUMBER :
TUNNAGE :
RESULT UNITS
10.41 % bv Wt

12942, BTU/1E6
89,59 * by W,
7e.7e % by #t.
5. 32 % by .

1742, mo/ ko

4. ma/ko
4.93 % by ut.
1.47 % by Wi,
7.70 % by Wt.
38.587 % by Wt.
1.29 % by &t

{ 1. mo/Ko

Gl ra/Ko

43, me/ko

3 ma/kg

{ 1.8 mn/ko
.35 % by Wt.

25. un/ka

5, mo/ko

i1, wy/ko
.17 % by WE.

B ro/kp

B w/ Ko
e.& % by Wt.

23, mn/ ko

2. 84 un/kn

84/18/94
@3/14/%
9403228008

High Particulate
Parametric Test Block

Chemist Quatity Control

Supv, Chemist

Page
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General Test Laboratory
Building Number 8

P.O. Box 2641
Birmingham, Al. 35291

Td : MR. ], SPRAYBERRY
ADDRESS: GEORGIA POWER CO
PLANT YRTES

TEST

DESCRIPTION: 6PCOD, PLANT YRTES UNIT 1, PERFURMANCE TEST

IRY BASIS DATA

¥olyhdenum, Dry Basis
Nickel, Dry Basis
Phospnorus, Bry Basis
Potassium, Dry Basis
Selenium, Dry Basis
Silica, Dry Basis
Sodium, Dry Basis
Stront ium, Dry Basis
Suifur, Dry

Sulfur, Pounds per million BTU, Dry
Titanium, DOry Basis
Vanadium, Dry Basis
iing, Dry Basis

RS RECEIVED BASIS

Moisture, Total

fish, As Received

Heat of Combustionm, As Received
Carbor, Total, As Received
{arbon, Fixed, fis Received
Chiorine, Total, As Received
Fluorine, Total, Rs Received
Hvdropen, Total, As Received
Nitrogen, Total, Rs Received
Oxygen, Total, fs Received
Volatiies, As Received

REFERENCE

ASTH D 36A3
ASTH D 3683
ASTM D 3582
ASTH D 3682
Spec.Chem, Acta 44B
ASTH D 3hB2
ASTM D 3682
A5 D 3683
ASTH D 3183
fSTM D 3188
A5TM I 3RA82
ASTM D 3683
RSTH D 3683

AST™M I 33@
RS D 315@
ASTM [ 3188
ASTM D 3180
ASTM D 3180
ASTM D 4208/EPA 300.
ASTM D 3761/EPR 308,
RS b 3180
ASTH D 3158
AST™M D 3176
ASTM I 318

Alabama Power A

Certificate of Analysis

REPORT DATE 3 04718/
SAPLE DATE 1 B3/14/54
GAMPLE NUMBER @ 94@322-0058

FRS NUMBER
TONNABE
RESULT LNITS
1, #/ ko
18. mp/kg
nal % by ut.
e.26 X by ut.
2.3 . wmalkg
c. i % by W,
2.8 1 by Wt.
3. w0/ ko
&7 % by Wt.
.14
.07 % by Wt.
39, my/ ko
48, xa/ko
12,67 % by Wt.
9.89 1 by Mt.
113e2. BTU/1b
63,51 % by Wt.
b4, &7 % by Wt.
1521. B0/ ko
43, ma/ko
§, 31 % by Wt.
1.28 L by Wt,
6. 72 % by Wt.
33.77 % by Wt.

High Particulate
Parametric Test Block

Chemist Quality Control

Supv, Chemist Page
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Ge

Td

neral Test Laboratory

Building Number 8
P.0.Box 2641
Birmingham, Al. 35291

Alabama Power A

ertificate of Analgsis

: MR J. SPRAYBERRY

ADDRESS: GEDRBIA POWER CD

PLANT YATES

DESCRIPTION: BPCO, PLANT YATES UNIT 1, PERFDRMANCE TEST

TEST

A5 RECEIVED BASIS

Aluminue, As Received Basis
fntimony, As Received Basis
Arsenic, Rs Received Basis
Barium, fAs Received Basis
Beryllium, Rs Received Basis
Cadmium, As Received Basis
Caicium, fis Received Basis
Chromium, fs Received

Cobali, PAs Received Basis
Copper, fs Received Basis
Iron, Rs Received Basis

ipad, fis Received Basis
Lithium, As Received RBasis
Mapnesium, fAs Received Basis
Mancanesa, As Received Basis
Mercury, fs Received Basis
Molyhdenum, As Received Basis
Nickel, fis Received Basis
Phoschorus, As Received Basis
Potassiuw, fAs Received Basis
Seleniun, As Received Basic
Silica, fs Received Basis
Sodium, As Received Basis
Strontium, fis Received Basis
Sulfur, fAs Rereived

Sulfur, Pounds per @illion BTU, fis Ree,
Titanium, s Received Basis

REFERENCE

ASTM D 3882
fis™ D 3683
Spec. Chem. Rcta.a4l
ASTH D 3683
ASTM D 3883
ASTM D 3683
AST™ D 3882
fi5™ D 2683
ASTM D 3683
ASTM D 3683
ASTM D 3682
Spec, Chem, Acta.44B
ASTM D 3683
ASTH D 3682
ASTM D 3683
ASTM D 3684
ASTM D 3683
ASTM D 3683
ASTM D 3680
RSTM D 3662
Spec. Chew. Acta. 44B
ASTM D 3682
ASTM D 3682
A5TM D 3663
RSTM D 318B0
ASTM D 3180
ASTM D 3R82

REPORT BATE : 84/18/94
SAMPLE DATE ¢ B3/14/9%
SAMPLE NUMBER ¢ 34@322-8808
FRS NUMBER

TONNRGE
RESULT UNITS
l.1e % by Wt.
{ 1. mo/kg
2.7 mo/ko
3i. mo/ky
2. - mo/kg
{ i.0 mo/ko
B30 % bv Wt.
22, mo/ ko
" na/ko
8. mo/ko
1.8 * by Mt,
. an/kg
2 wo/kg
2.06 % by Wt.
23, ma/ky
8.83 mD/Ho
1, ma/ ke
i6. mo/Ko
0.01 % by Wt.
8.23 % by Wt.
2.0 ®a/Kg
) % by Ht.
o.07 % by M.
28. no/ko
2.8 % by Wt.
2. 14 /BT
9.7 % by .

High Particulate
Parametric Test Block

Chemist

Quality Control

Supv. Chemist

Page
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General Test Laboratory
Building Number 8

P.0. Box 2641
Birmingham, Al. 35291

Alabama Power A

ertificate of Analysis

: ¥R. J. GPRAYBERRY

ADDRESS: GEORGIR POWER CO

PLANT YATES

DESCRIPTION: BPCD, PLANT YATES UNIT 1, PERFORMANCE TEST

TEST

AS RECEIVED BASIS

Vanadium, fis Received Basis
Zinc, As Received Basis

IBNITED BRSIS, ELEMENTRL FCRM

Aluminum, Ignited Basis
Antimony, Ionited Basis
Barium, Ignited Basis

Beryllium, Ignited Basis
Cadmium, Ignited Basis
Calcium, Ignited Bacis
Chromium, [onited Basis
Cobalt, Ionited Basis

" Cooper, Ignited Basis

Iron, ionited Basis

lead, Ionited Basis
Lithium, lonited Basiz
Magresium, Ionited Dasis
Manganese, Ipnited Basis
Molybdenuw, Ionited Basis
Nickel, Ignited Basis
Phosphorus, Ionited Hasis
Potassium, Ignited Basis
Silica, Ignited Basis
Sodium, Ignited Basiz
Strontium, Ioniied Basis
Sulfyr, Ignited Basis

REFERENCE

ASTH [ 3683
ASTM D 3683

ASTM D 3682
ASTH D 3683
A5TM D 3683
AST® D 3683
ASTM D 3883
AsTH D 3642
As™ 0 3e42
AS™ D3R4
ASTM D 3RA3
AS™ D 3E82
Eoec, Chem.
A5TM D 36B3
ASTH D 3662
p5TM D 3683
ASTM [ 36483
RGTM D 3683
AGTH D 3682
RSTH [ 3m82
AsT [ 3682
ASTH [ 3682
ASTM D 3683
AS™ D 1797

fesa. 440

REPORT DATE : B4/18/94
SAMPLE DATE : B3/14/94
SAMPLE NUMBER  : 94@322-8858
FRS WUMBER 1
TONNABE :
RESULT LINITS
. mg/Hg
42, o/ ke
12.85 % by Wt.
4, no/ko
414, ing/kao
ch. ma/ka
5 wg/ko
.3 % by t.
240, mg/hg
Ba. wo/Rg
126, mg/ka
11,26 % by Wt.
5. mo/ug
36. mg/ig
2.67 % by Wt
279, mg/ kg
12, mefug
175, mo/hg
.12 i oby WE.
2,92 % by ¥,
23, 04 % by W
2.73 % by W,
3, no/Ho
1.38 % by i,

High Particulate
Parametric Test Block

Chemist

Cualty Controt

Supv. Chamist

Page
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General Test Laboratory
Building Number 8
P.Q. Box 2641

70

Birmingham, Al. 35291

Certificate of A

t MR. J. SPRAYBERRY

ADDRESS: BEDRBIR POWER CO

PLANT YATES

DESCRIPTION: BPCO, PLANT YRTES UNIT 1, PERFORMANCE TEST

TEST

IGNITED BASIS, ELEMENTAL FORM

Titanium, Ignited Basis
Vanadium, Ipnited Basis
linc, Ignited Basis

IGNITED BASIS, OXIDE FORK

Rluminum Oxide (A1203), Ignited Basis
Antimony Oxide {(8b205).Ipnited Basis
Barium Oxide {Ba(}, Ionited Basis
Beryllium Oxide (Be}, Ignited Basis
Cadmium Oxide (CeD), Iprited Basis
Calciue Oxide {Call,Ipnited Basis
Chromium Oxide (CrD), loniied Basis
Cobalt Dwide (To203), Ignited Basis
Cooper Oxide (Cul), Ignited Basis
Iron Dxide (Fe203),lonitet Basis

Lead Oxide {Pblg), Ionited Basis
Lithium Oxide {Li2D), Ipnited Basis
Mapnesius Oxide {(McD), Ionited Basis
Manpanese Oxide (Mn02), Ionited Basis
Molybdenum Oxide {M0205), Ionited Basis
Nickel Dxide Nill}, Ignited Basis
Phosohorus(as P2OS), Ignited Basis
Potassiue ODxide (K20}, Ipnited Basis
Silica Oxide (5i02),1pnited Rasis
Sodium Oxide (NaPB),Ipnited Basis
Strontium Oxide (5r0:, Ionited Basis

REFERENCE

ASTH D 3682
AST™M D 3683
FSTM D 3683

ASTM D 3582
ASTM D 3BB3
ASTM D 36883
AS™ D 3683
AsT™ D 3683
AST™M T 3e82
ASTM D 3883
RS™ D 3883
ASTM D 3883
asTe T 3682
Soec. Chem. Acta.44B
RET™ D 36R3/CPASRG. 7
AST™® D 3682
RS D 3683
ASTM D 3683
ASTM D 36B3
ASTM D 3682
RSTH D 3682
ASTM D e8¢
AS™ D 3&82
ASTM D 3683

Alabama Power l\_

nalysis

REPCRT DATE : Q4/18/94
SAMELE DATE 1 83/14/94
SAMPLE NUMBER  : 94@322-005S8
FRS NUMBER :
TONNAGE H
RESULT INITS
8.7z % hy Wi,
33. ng/ky
439, mo/io
2277 % by Wi
ia g/ ko
460, mg/kg
T, Mo HE
B ma/ke
4.8 % by Wt.
KH S mo/ikg
93 wo/Hg
132, my/Ke
16. 12 % by W,
g3, mg/ko
184, mo/Kp
L1 % by Wi,
268, me/ko
15, me/ig
o2, refko
8.27 X by Wt.
3.8z % by Wt
43,31 % by ¥i.
1.w % by @i,
3o, mn/kg

High Particulate
Parametric Test Block

Chemist

Cuahty Control

Supv. Chemist

Page
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General Test Laboratory
Building Number 8
P.O.Box 2641
Birmingham, Al. 35291

10 : ¥R, J. SPRAYBERAY
ADDRESS: GEDRGIR POWER CO
PLANT YATES
DESCRIPTION: EPCO, PLANT YATES UWIT 1, PERFORMANCE TEST

TEST

IENITED BASIS, OXIDE FORM

Sulfur Trioxide (503}, Isnited Basis
Titanium Oxide (TiB2),Ignited Basis
Vanadium Oxide 1V203), Isnited Basis
Zirc Oxide (In0), Ipnited Basis

Sum of Ignited Basis Oxides

GENERAL
Heat of Combustion, Moisture fish Free
Ash Fusion
Initial
Softening
Hemisoherical
Fluid

CC: MR. W, S, HILL

ertificate of

Alabama Power A

L 4
Analysis
REPORT IATE :
SANMFLE DATE :
SAMPLE NUMBER
FRS NUMBER :

24718794
374754
94a3z2-0808

TONNABE
REFERENCE RESULY UNITS
AS™M D 1797 3.058 % by Wt.
ASTM D 3682 1,28 % by Wt.
ASTH D 3683 534, mo/ug
ASTM D 3BB3 o74, mg/kg
182,32 % by Wt.
AST® D 3180 14446, BTU/ 10
A5 D 1857 2060, @ Deg F
ASTv B 1857 2i18.9 Des F
AsT™M I 1357 21754 Deg ¥
ASTM D 1857 2375.0 Deg ©

this Certificate is for the shysical and/or chemical characteristics of the sampis as submitted,
The laboratory camnot attest to the oripin and reoresentation of the samnle.

High Particulate

Parametric

Test Block

Chemist Quality Control

VICKY MOON ™ G _—

Supv. Chemist
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General Test Laboratory
Building Number 8

P.O. Box 2641
Birmingham, Al. 35291

[ : MR J. SPRAYBERRY

ADDREES: BEORGIA PONER O

PLANT YATES

DESCRIPTION: GPCO, PLANT YATES LWIT i

TEST

DRY BASIS DATA

fAsh, Dry

Heat of Combustion, Dry
Barbon, Total, Dry
{arton, Fixed, Dry
Chlorine, Total, Dry
Fluorire, Total, Dry
Hydrogen, Total, Dry
Nitronen, Total, Dry
Oxypen, Total, Dry
Volatiles, Dry

frsenic, Dry Basis
Mercury, Dry Hasis
Selentum, Ty Basis
Suifur, Dry

Sulfur, Pounds oer million BT,

AS RECEIVED BASIG

Moisture, Total

fish, As Received

Heat of Combustion, ds Received
Carbon, Total. As Received
Carbon, Fixed, Ps Received
Chlorine, Total, As Received
Fluorine, Total, As Received
Hydrepen, Tatal, Rs Received
Nitrogen, Total, As Received

Bry

REFERENCE

ASTX D 3174
ASTM D 1989
ASTH D 5373
ASTM D 3175
ASTM D 42@8/5PA 384,
ASTM D 37617EPR 306,
ASTH D 3373
fSTh D 5373
ASTM D 3178
ASTH D 2175
Soec, Chem. fActa.44B
A5TH D 3684
Spec,Chem. ficta 440
A5 D 4239
ASTM D 3180

RSTH D 3382
ASTM T 3174
A5TM [ 1949
ASTM I 5373
ASTH D 3175
ASTM D 4206/EPA Z00.
ASTM D 3761/EP4 200,
AS™H D 2373
RSTM D 3373

Certificate of Analysis

AlabamaPower A

REPDRT DATE : Pa/15/94
SAMBLE DATE ! BE/BL/94
SAMPLE NUMBER  : 940825-080:
FRS HUMBER :
TONNABE
RESULT UNITS
18.91 1 bv Kt
12%e. BTl/1p
72,91 % by W,
51,03 1 by Kt.
1258. my/kg
92. mo/ky
4.94 % by .
148 % by ¥,
197 % bv Wi,
36. 88 % by #t,
1.3 mg/ko
8.2 wg/ke
1.6 mo/ko
2.63 % by W,
..
11.28 % bv i,
9.69 1 by Wt
11455, BTU/1b
Bb. Th % by #.
43,31 ¥ by M.
itz uo/kg
78, wp/HE
4,33 % by W,
1.3t % by Wi.

High Particulate
Long~-Term Test Block

Chemist

Quabity Control

Supv. Chemist
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Generat Test Laboratory
Building Number 8

P.O. Box 2641
Birmingham, Al. 35291

T0 : MR. J. GPRAYBERRY
ADDRESS: EEORBIA POWER CO

PLANT YATES
DESCRIPTION: SPCO. PLANT YATES INIT !

TEST

A5 RECEIVED BRSIS

Oxygen, Total, As Received
Voiatiles, Rs Received
frsenic, As Received Basis
Mercury, fs Received Basis
Selenium, As Received Basis
Sulfur, fs Received

Suifur, Pounds per million BTY, fis Rec.

IGNITED BASIS, ELEMENTAL FORM

Aluminum, [onited Basis
fntimony, Ipmited Basis
Beryllium, Ignited Basis
Cadmium, [pnited Basis
Calcium, Ignited Basis
Chromium, Ignited Basis
Cobalt, Ignited Basis
Copper, Ignited Basis
Iron, Ignited Basis
Lead, Innited Basis
Magnesium, Ignited Basis
Manpanese, Ipnited Basis
Molybdenum, Ignited Basis
Nickel, Ipnited Basis
Potassium, Ignited Basis
Silica, Ignited Basis
Sodium, Ignited Basis

REFERENCE

ASTH D 3176
AS™ D 3175
Soee, Chem. Pcta. 44B
ASTH D 3584
Soec.Chem. Reta, 448
fSTH D 4239
ASTM D 3180

ASTM D 3ca2
A5TM D 36R3
ASTHM B 3683
RSTM D 3683
ASTM D 3682
ASTH D 3583
ASTH D 3&83
™ D 3683
ASTH D 3682
Soec. Chem. ficta. 448
ASTH D 3682
fSTM b 36R3
FETM D 3683
RETH D 3583
ASTM D 2682
RETM D 3k82
ASTM D 3687

Certificate of Analysis

Alabama Power A

REFORT DATE : @0/15/9
SAMPLE DATE 1 B5/01/94
SRMDLE NUMEER @ 940805-900:
FRE NUMBER
TONNABE
RESULT LNITS
6.8 % by WE.
33,6892 % by Mt.
1.3 [EAT]
0.8 mo/ko
1.4 mo/ke
2.39 % by kt.
2.1 #/mmBTL
11,47 % bv Kt.
4.1 mp/ko
Za mg/kp
1.7 mo/ke
2.3 * by W
234, 0/ KD
gz, ma/Re
181, me/ ko
2.9 % by Ht.
43,9 ne ko
a.58 % by Wt
261, mg ke
39.9 mo/ ko
149, mo/ Ko
2.5 % by Kt.
6. 94 % by W,
8.74 % bv Wt.

High Particulate
Long-Term Test Block

Chemist

Quality Control

Supv. Chemist

Page

2 oo B

5.2790 Reav. B/BS




General Test Laboratory
Building Number 8

P.O. Box 2641
Birmingham, Al. 35291

10 t MR. J. SPRAYBERRY
ADDRESS: BEORBIA POMER £0
PLANT YRTES

DESCRIPTION: GPCO. PLANT YRTES UNIT i

Certificate of A

Alabama Power A

nalgziﬁ

REPOAT DATE
SAMPLE DATE

FRS NUMBER
TONNRBE

08/13/9%
26/01/94
S4p085-008:

TEST

IBNITED BASIS, ELEMENTAL FORM

Titanium, Ignited Basis
Vanadium, Ipnited Basis
linc, Ignited Basis

IBNITED BASIS, OXIDE FORM

Aluminum Dxide (RL2O3),lonited Basis
Antimony Oxide (Sb20S), Ignited Basis
Beryllium Oxide (BeQ), Ionited Basis
Cadmium Oxide (Cd0), Ignited Basis
Calcium Oxide (Cad),Ignited Basis
Chromium Dxide (CrQ}, Ignited Basis
Cobalt Oxide (Co2O3). Ignited Basis
Copper Ouide ¢CuD), Ipnited Basis
Iron Oxide {(Fe203), Ignited Basis

Lead Oxide (Ph02), Ipnited Basis
Magnesium Oxide {MgO),Ignited Basis
Marnanese Oxide (Mn02), Ionited Basis
molybdenum Oxide (MO205).
Nickel Dxide Ni0), Ignited Basis
Potassium Oxide (K20}, Ionited Basis
Silica Oxide {5ill?),Innited Basis
Sodium Oxide (Na?G),Ignited Rasis
Titanium Oxide {Ti02),Ipnited Basis
Vanadium Oxide (V203). Ignited Basis
Zinc Oxide (In0), Ignited Basis

Sum of Innited Basis Oxides

Ignited Basis

REFERENCE

A5TH D 3682
M D 3683
psT™M D 3083

ASTM D 3REZ
RS D 2683
RETM D 3683
ASTM D 3683
AT D 3682
ASTM [ 3683
ASTM D 3683
ASTW D 382
ASTM D 3682
Soec, Chem,
ASTH [ 3682
RSTM D 3683
ASTH D 3683

™™ D 3683
ASTM D 3082
ASTM D 3682
ASTM [ 3682
ASTM D 3cA2
ASTM [ 3683
ASTH [ 3682

fcta, 44E

RESILT

8.6
337,

21.68
1.3
Bh.
1.9
3.3
307.
e,
126,
14,71
51.8
2.9%
337,
48.7
189,
3.11
J.ES
.a
.10

406,
103,68

BANPLE MUMBER

UNITS

* by ht.
ng/ko
mg/ky

1 bv Ht.
mo/Ke
ng/ke
me/ ke
% by k.
no/hy
wo/kg
mo/Hy
* by Wi,
mo/ke
* by Wt.
wp/ig
mo/iky
ma/kg
% bv Wt.
¥ by Kt
% by Wi,
% by Wi.
ms/kg
me/ig
% bv kt.

High Particulate
Long-Term Test Block

Quality Control

Supv. Chamist

Page
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General Test Laboratory
Building Number 8

P.O. Box 2641 I\
Birmingham, Al. 35291 AlabamaPower &

ertificate of Analysis

T0 ¢ MR. J. SPRAYBERRY REPORT DATE : BR/1S/%4

ADDRESS: BEORGIA POMER CD SAMPLE DATE 1 B6/R1/5%%
PLANT YATES SAMPLE NUMBER @ 940005-3001
FRS NiMBER
DESCRIPTION: BPCO, PLANT YRTES HNIT | TONNGBSE s
TEST REFERENCE RESULT LNITS
BENERAL
Heat of Combustion, Moisture Ash Free ASTM D 3287 14480, BTU/1b
Ash Fusion
Initial o™ T 1857 2890, 0 Dep F
Softening ASTM D 1857 2165.0 Deg £
Hemispherical ASTM D 1897 2245.0 _ DegF
Fluid ASTH D 1857 24809 Deg F

This Certificate is for the ohysical ard/or chemical characteristics of the samole as submitted.
The laboratory cannot attest to the oripin and representation of the samole.

{C: MR. W. 5. HILL

High Particulate
Long-Term Test Block

Chermnist Guality Control Supv. Chemist Page

VICKY MON S e DOMNNA WILSON H-u\/ b oo b
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General Test Laboratory
Building Number 8

P.O. Box 2641
Birmingham, Al. 35291

Alabama Péwer A

((ertificate of g\nalgziﬁ

o : MR. J. SPRAYBERRY REPORT DATE
ADDRESS: GEDRGIA POWER CO SAMPLE DATE
PLANT YATES SAMPLE NUMBER
FRS NUMBER
DESCRIPTION: 6PCO, PLANT YATES UNIT i TONNRBE
TEST REFERENCE RESILT UNITS
DRY BASIS DATA
Ash, Dry ASTM D 3188 9.9 % by Wt.
Heat of Combustion, Dry ASTM D 3160 13003, BTU/1b
Carbon, Total, Dry ASTM D 3180 73.84 % by W.
Carbon, Fixed, Dry ASTM D 3188 52.11 % by Kt.
Hydrogen, Total, Dry ASTM D 3180 4, 9% % by Wt.
Nitrogen, Total, Dry ASTM D 3i8@ 1.47 % by #t.
Oxygen, Total, Dry ASTM [ 3182 .39 2 by Wt
Volatiles, Dry AsTM D 3168 39N % by Ht.
Sulfur, Dry ASTM D 3180 2.4 ¥ by Wt.
Suifur, Pounds per million BTU, Dry ASTM D 3188 1.89
AS RECEIVED BASIS
Moisture, Total fSTM D 3382 13.61 % by Wt.
fich, = feceived AsTM D 3162 8.5 1 by .
Heat of Combustion, fis Received ASTM D 3180 11233, BTU/1b
Carbon, Total, As Received A5TM D 3180 63.79 i by Wt.
farbon, Fixed, fs Received A5TM D 3180 45.82 1 by UWt.
Hydrogen, Total, fs Received ASTM D 3188 4,27 % by Ht,
Nitrogen, Total, fis Received ASTM D 3180 1.27 % by Wt.
Oxygen, Total, fAs Received ASTM D 3176 6.38 % by ut.
Volatiles, As Received ASTH D 3188 2.82 L by Wt.
Sulfur, As Received ASTH D 3tR8 2.13 1 by ut.
Sulfur, Pourds per willion BYH, fs Rec. ASTR D 3168 1.% #/mmBTY

1 07/21/9%
1 07/87/%
: 9487119961

High Particulate
Long-Term Test Block

Chamist

Quality Control

Supv. Chemist

Page
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General Test Laboratory
Building Number 8

P.O. Box 2641
Birmingham, Al. 35291

Alabama Power A

Certificate of Analysis

Td 1 MR J. SPRAYBERRY
ADDRESS: BEORBIA POMWER CO
PLANT YATES
DESCRIPTION: BPCO, PLANT YRTES INIT 1

TEST

IBNITED BASIS, ELEMENTAL FORM

Aluminum, Jgnited Basis
Calcium, Ignited Basis
Iron, lpnited Basis
Magresium, Ipnited Basis
Manganese, Ignited Basis
Potassium, Ignited Basis
Silica, Ignited Basis
Sodium, Ignited Basis
Titanius, Ignited Basis

IGNITED BASIS, GXIDE FORM

Aluminum Oxide (R1203),Ignited Basis
Calcium Oxide {(Cal), Ignited Basis
{ron Oxide (Fe2B3),ignited Basis
Maaresium Oxide (Mgl), Ionited Basis
Manganese Oxide {MnOci,Ignited Basis
Potassium Oxide (KB}, Ipnited Basis
Silica Oxide {5i02),1pnited Basis
Sodium Oxide (Na20),Ignited Basis
Titaniuw Oxide (Ti02),Ignited Basis

Sum of Ionited Basis Oxides

BENERAL

Heat of Comhustion, Moisture fish Free

ASTW D 3e82
ASTH D 3682
PSTA D 3kB2
ASTH D 3582
ASTH D 3682
RSTM D 3682
ASTM D 3682
ASTM D 3682
ASTM D 3682

ASTM D 3s82
ASTX D 3682
A5TM D 3682
ASTM D 3582
ASTM D 3682
ASTM D 3882
ASTM D 3a82
ASTM D 3882
ASTM D 3b82

ASTM D 3180

REPORT DATE : 87/21/9%
SAMPLE DATE : 07/87/%
CAMPLE MUMBER : 940711-0061
FRS NUMBER
TONNAGE :
RESLAT {NITS
1211 ¥ by #t.
2.7 % by Wt
18.19 * by W,
8.63 % by W.
s - % by Wt.
.57 % by Ht.
2b. 24 % by Wt.
.79 % by #t.
8.72 % by Wt.
22.89 % by #t.
3.91 X by #.
14, A4 £ by MWt
1.5 % by Kt.
2. 04 % by Ht.
1.89 % by Kt.
96,15 % by Mt.
1.87 % by Wt.
1.09 I by Wt.
102. 64 % by Wt.
14432, BTU/1b

High Particulate
Long-Term Test Block

Chemist

Quality Control

Supv. Chemist Page
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General Test Laboratory
Building Number 8

P.O. Box 2641 A
Birmingham, Al. 35291 Alabama Power
(ertificate of g\ lusi
10 + MR, J. SPRAYBERRY QREPURT DATE s @7/21/94
ADDRESS: GEDRGIA POWER CO SAMPLE DATE s 97/@1/9%%
PLANT YRTES SOMPLE NUMBER @ 9408711-0861
FRS NUMBER H
DESCRIPTIDN: GPCD, PLANT YATES UNIT | TONNAGE :
TEST REFERENCE RESILT LNITS
BENERAL
Ash Fusion
Initial ASTH D 1857 060, 8 Deg F
Softening ASTH D 1857 21ee.@ Den F
Hemispherical ASTM D 1857 2i70.2 Deg
Fluid ASTM D 1857 £380.2 - Deg F

This Certificate is for the physical and/or chemical characteristics of the sample as submitted.
The lahoratory canmot attest to the origin and reoresentation of the sample,

{C: MR, M. S HILL

High Particulate
Long-Term Test Block

Chemist Quality Control Supv, Chemist Page

VICKY MOON 7/ mulmj)\/\] 3o 3

§-2790 Rev. 8/B5
CHiCc. ™



ADDRESS:

THIS SAMPLE HAS BEEN PRINTED PRIOR TO COMPLETION OF ALL SCHEDULED TESTS. AN UFDATED
CERTIFICATE WILL BE ISSUED UPON COMPLETION.

TO: MR. J. SPRAYBERRY
GEORGIA POWER CO

PLANT YATES

DESCRIPTION:

TEST

Ignited Basis,

Barium Oxide (BaO)
Beryllium Oxide (BeO)
Cadmium Oxide (CdO)
Calcium Oxide ({Cal)
Chromium Oxide (Cr0Q)
Cobalt Oxide (Co203)
Copper Oxide (CuO)
Iron Oxide (Fe2(03)
Lead Oxide {Pb02)
Lithium Oxide (L120)
Magnesium Oxide (MgQ)
Manganese Oxide {Mn02)
Nickel Oxide (Ni©Q)
Phosphorus {as P205)
Potassium Oxide (K20}
Silica Oxide (S5102)
Sodium Oxide (Na2Q)
Strontium Oxide (SrQ)
Sulfur Trioxide (803)
Titanium Oxide (Ti02)
Vanadium Oxide (V205)
Zinc Oxide {Zn0)

GENERAL

Heat of Combustion
Moisture Ash Free

Oxide Form

GPCC, PLANT YATES, UNIT 1

REFERENCE

ASTM
ASTM
ASTM
ASTM
ASTM
ASTM
ASTM
ASTM

Spec.

ASTM
ASTM
ASTM
ASTM
ASTM
ASTM
ASTM
ASTM
ASTM
ASTM
ASTM
ASTM
ASTM

ASTM

sivlvivivioRvivivisiviulvilvivivivivivielv)

REPORT DATE:
SAMPLE DATE:
SAMPLE NUMBER:

FRS NUMBER:
TONNAGE :
RESULT
3683 1742
3683 73
3683 0.4
1682 1.69
3683 204
3683 115
3683 194
3682 11.7
Chem. Acta. 44B 54.9
3683/EPA 200.7
3682 - 1.11
3683 21¢
3683 158
3682 0.48
3682 3.55
3682 57.89
3682 0.86
3683
5016 0.92
3682 1.49
3683 583
3683 118
3180 15126

/o
08/15/94
940921-0015

BTU/1b

High-Particulate Auxiliary
Test Block (Alternate Coal Tests)



THIS SAMPLE HAS BEEN PRINTED PRIOR TO COMPLETION OF ALL SCHEDULED TESTS. AN UPDATED

CERTIFICATE WILL BE ISSUED UPON CCMPLETION.

TO: MR. J. SPRAYBERRY
ADDRESS : GEORGIA POWER CO
PLANT YATES

DESCRIPTION: GPCO, PLANT YATES, UNIT 1

TEST —REFERENCE

DRY BASIS DATA

Phosphorus ASTM D 3682
Potassium ASTM D 3682
Selenium Spec. Chem. Acta. 44RB
Silica ASTM D 3682
Sodium ASTM D 3682
Sulfur ASTM D 4239
Sulfur, 1lbs. per million BTU ASTM D 3180
Titanium ASTM D 3682
Vanadium ASTM D 3683
Zinc ASTM D 3683

AS RECEIVED BASIS

Moisture, Total ASTM D 3302

Ash ASTM F 3174

Heat of Combustion ASTM D 1989

Carbon, Total ASTM D 5373

Carton, Fixed ASTM D 3175
Chlorine, Total ASTM D 4208B/EPA 300
Fluorine, Total ASTM F 3761/EPA 300
Hydrogen, Total ASTM D 5373
Nitrogen, Total ASTM D 5373

Oxygen, Total ASTM D 3176
Volatiles ASTM D 3175
Aluminum ASTM D 3682
Antimony ASTM D 3683

Arsenic Spec. Chem. Acta. 44B

REPORT DATE: VA

SAMPLE DATE: 05/15/94

SAMPLE NUMBER: 940921-0015
FRS NUMBER:

TONNAGE :

RESULT INITS
0.02 $ by Wt.
0.31 % by Wt.
2.4 mg / kg
2.02 % by Wt.
0.07 $ by Wt.
1.35 % by Wt.
1.00 #/mmBTU
0.09 % by Wt.

31 ng/kg
10 mg/kg

5.21 $ by Wt.

9.87 % by Wt.
12845 BTU/1b
73.04 % by Wt.
52.27 % by Wt.
573 mg/ kg
76 mg/kg
.71 % by Wt.
1.36 % by Wt.
4.53 % by Wt.
32.66 % by Wt.
1.5 % by Wt.
1.0 mg/kg
10.0 mg/kg

High-Particulate Auxiliary

Test Block

(Alternate Coal Tests)



THIS SAMPLE HAS BEEN PRINTED PRICR TO COMPLETION OF ALL SCHEDULED TESTS.
CERTIFICATE WILL BE ISSUED UPON COMPLETION.

TO:
APDRESS :

DESCRIPTION:

MR. J. SPRAYBERRY
GEORGIA POWER CO
PLANT YATES

TEST

DRY BASIS

Ash

Heat of
Loss on
Carben,
Carbon,

DATA

Combustion

Igniticn at 75°C

Total
Fixed

Chlorine, Total
Fluorine, Total
Hydrogen, Total
Nitrogen, Total

Ooxygen,

Total

Volatiles
Aluminum
Antimony

Argenic
Barium

Beryllium

Cadmium
Calcium

Chromium

Cobalt
Copper
Iron
Lead

Magnesium
Manganese

Mercury

Nickel

GPCO, PLANT YATES, UNIT 1

— REFERENCE

ASTM F 3174

ASTM D 158%

ASTM D 3174

ASTM D 5373

ASTM D 3175

ASTM D 4208/EPA 300
ASTM D 3761/EPA 300
ASTM D 5373

ASTM D 5373

ASTM D 3176

ASTM D 3175

ASTM D 3682

ASTM D 3683

Spec. Chem. Acta. 44B
ASTM D 3683

ASTM D 3683

ASTM D 3683

ASTM F 3682

ASTM D 3683

ASTM F 3683

ASTM D 3683

ASTM F 3682

Spec. Chem. Acta. 44B
ASTM D 3682

ASTM D 3683

ASTM D 3684

ASTM D 3683

REPORT DATE:
SAMPLE DATE:
SAMPLE NUMBER:
FRS NUMBER:

TONNAGE :

RESULT

10.41
13551
89.59
77.05
55.14
605
81
4.97
1.44
4.78
34.45
1.58
1.1
10.5
248

0.04
0.13

16

11

16
0.85
5.0
0.07

17
0.08

13

AN UPDATED

a4
09/15/94

940521-0015

% by Wt.
BTU/1lb
% by Wt.
% by Wr.
¥ by Wt.
mg /kg
mg/ kg

% by Wt.
% by Wt.
% by Wt.
¥ by Wt.
¥ by Wt.
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

% by Wt.
mg /kg
mg /kg
mg/kg

% by WtL.
mg/kg

% by Wt.
wg/kg
mg/kg
mg/kg

High-Particulate Auxiliary
Test Block (Alternate Coal Tests)



Appendix D

Variable Operating Costs



P1-X
L1-X
HR1-X
AL1-X
PiB1-X
AC1-X
P2-X
L2-X
HR2-X
AL2-X

AC2-X

Test Descriptor Code Definitions

Low-Particulate Parametric Testing

Low-Particulate Long-Term Testing

Low-Particulate High Removal Testing

Low-Particulate Alternate Limestone Testing

Low-Particulate Alternate Limestone "clean” JBR Parametric Tests
Low-Particulate Alternate Coal Tests

High-Particulate Parametric Testing

High-Particulate Long-Term Testing

High-Particulate High Removal Testing

High-Particulate Alternate Limestone Testing

High-Particulate Aliernate Coal Tests

Note: Data for tests L1-X and L2-X are shown as 24-hour averages since each test was conducted
over an extended period of time. All other test period entries are for the entire test period.

D-1
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Appendix E

Statistical Methods Used in
Regression Model Development



E.l INTRODUCTION

A systematic approach was used to develop statistical models that relate the SO, removal efficiency
to JBR operating parameters and flue gas SO, concentration. Pitts Consulting, Inc. (PCI) chose to
use models based on a simple linear combination of these parameters rather that a more complicated
process that used non-linear relationships based on semi-empirical and theoretical chemical
engineering relationships. The reasoning behind this approach was that the fundamental theoretical
relationship that governs the performance of the JBR is not well understood. Any model building

process, therefore, was limited by the need to approximate an unknown relationship.

The philosophy behind the systematic approach to model building was to first identify the operating
variables that were believed to influence SO, removal efficiency in the JBR. These variables can be
classified into two categories: ones that can be controlled and ones that can onl3-( be observed. The
JBR AP boiler load, and inlet pH are examples of controllable variables. The inlet SO, concentration
is determined by the sulfur content of the coal, and can only be controlled (and to a limited extent)

by specifying the sulfur content of the coal during the procurement process.

The first step in the model building process was to develop a test matrix in which a selected number
of controllable variables is varied in accordance with a pre—é.rranged test sequence. This was
commonly done using experimental design techniques. Expenmental design techniques can be set
up in such a manner as to allow for a systematic collection of data while, at the same time, guarding
against such pitfalls as always having two variables be changed in the same direction. For example,
load and JBR AP both increasing in one series of tests and decreases in another. If this happens, then
the effect of changes in load and AP cannot be separately determined. When this happens, the effects
are said to be confounded. With proper expenmental design, effects can be estimated with maximum

efficiency.

The next step in the model building process was the actual development of the predictive model. As

mentioned earlier, PCI elected to use a polynomial type model(s) to predict SO, removal efficiency.
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A systematic approach was used to develop the regression model. The goal was to have a regression
model in which all of the regression terms are both statistically significant and made sense from a

technical point of view.

The general approach to the development of a polynomial model is to predict the coefficients of a

model of the type shown as equation E-1.
Y=A+B*X1+C*X2+D*XI*’+E*X!*X2 . (E-1)

In equation E-1, Y is the dependent variable, X1 and X2 are the independent variables, and A, B, C, .

D, and E are coefficients that are to be determined.

The ultimate goal of the model building process is to first have a model which has good explanatory
power, and, second, to have a model in which all terms are significantly different from zero. The
explanatory power can be judged in several ways. The way most familiar to engineers is the
correlation coefficient, or R. The square of this term (R?) is a measure of the degree to which the
predictive model explains the observed values. An R? of 1 means that the predicted values and the
observed values agree exactly, and an R? of zero means that the predictive model does not explain

any thing at all. R?is usually called the coefficient of determination or goodness of fit.

The second goal of the model building process is to have a model in which each term is statistically
significant. The statistical significance of a particular term is determined by (1) the magnitude of the
estimate, and (2) the standard error in the estimate of the term.  As an example, consider the situation
in which the estimated value of the parameter is 1.0, and the standard error of its estimate is 0.6. A
two sided 95 percent confidence interval about the estimate is 1.0 +/- (1.96)*(0.6), or 1.0 +/- 1.18
(where 1.96 is the student “t” factor). Since zero 1s contained in this confidence interval, we can not
say that the estimated value is statistically different from zero. In this situation, we can conclude that
the parameter should not be in the regression model.  Some regression software packages

automatically provide a test for significance.
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A situation can occur in which one develops a model in which all parameters are statistically
significant, but the model does not explain much of the variation in the data. As an example, one
would be content with a model in which all terms are statistically significant and that explains 95 %
of the variation (R*= 0.95), but would not be comfortable with a model that only explains 10 % of
the variation (R* =0.10). The latter is an example of a situation in which one has a model that is

statistically significant, but has little explanatory power.

The model building was guided by the desire to meet several assumptions implicit in regression
analysis. The degree to which these assumptions are satisfied affects standard errors in the parameter
estimates, which in turn affects the conclusions whether a particular variable is statistically significant.
All of these assumptions are concerned with the behavior of the residuals from the regression analysis.
The residuals are simply the differences between each observed value and the value that is predicted

by the regression model.

The first assumption i1s that the residuals are not autocorrelated. If the residuals are not
autocorrelated, then residuals plotted against the test sequence number will be independent variations
about the mean (the residuals should have a mean of 0). If the residuals are autocorrelated, then the
residuals will appear to be clustered. That is, if one residual is above the mean, then the next residual
will also tend to be above the mean as well. If the residuals are autocorrelated, then the standard
errors for the estimates of the regression coefficients are invalid. Since the standard errors are used
to determine if a particular regression coefficient is statistically significant (i.e., the coefficient is non
zero), then the interpretation of standard regression analysis outputs 1s difficult for the case of
autocorrelated residuals. Some regression packages will provide a test statistic, called the Durbin-
Watson D statistic, that can be used to test for autocorrelation among the residuals. In addition,
some regression packages will allow for an autocorrelated residual series, and can use an option to
eliminate non-significant autoregressive terms. If all of the terms are eliminated, then the residuals

are deemed to be non-autocorrelated.

The second assumption is that the residuals are normally distributed. Many regression packages
provide a mechanism to test the residuals for normality. This 1s preferable to a visual examination

of a empirical distribution of the residuals, since the visual examination is subject to the interpretation
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of person examining the plots. A violation of this assumption is not as important as a violation of
independence in the residuals. It is also important for the residuals to have constant variance. This
can be observed in a plot of the residuals. If the residuals do not have constant variance, then, as an

example, their dispersion about the mean may tend to increase as the test sequence increases.

PCI used SAS (a statistical software package) to develop the parametric equations that relate the SO,
removal efficiency to various explanatory variables. SAS is a family of statistical analysis modules,
and is produced by SAS Institute, Cary, NC. The regression results from a SAS run provides the
parameter estimates, their standard errors, a test to determine if the parameter estimates are
statistically significant from zero, and a diagnostic test for autocorrelation among the residuals. The
residuals from the regression analysis can be output to a data set for examination for normality and
can be plotted against the independent variables to see if the variation in the residuals are stable (i.e.,

variance in the residuals 1s roughly constant).

One SAS procedure, called PROC AUTOREG, will allow for the model to contain an autoregressive
error structure. This procedure contains an option that will allow for the step-wise elimination of the
autoregressive terms, and if all terms are eliminated, then the model i1s assumed to have non-
autocorrelated residuals. The SAS AUTOREG procedure was used to conduct all regression
analyses since it not only conducts the basic regression analysis, it also simplifies checking for

autocorrelation among the residuals.

E.2  Model Building

PCI developed several models that describe the SO, removal efficiency of the CT-121 process at
Plant Yates. The first model was based on the Low-Particulate Parametric Test block data. A series
of models were then developed based on the successive addition of additional test data. All of the

models were conducted using the number of transfer units (NTU') as the independent variable.

'NTU= log(100/(100 - % efficiency)), where log is the natural logarithm, and % efficiency
1s the SO, removal efficiency in percent.
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E.2. 1 Low-Particulate Parametric Test Data

The Low-Particulate Parametric Test block data contained 33 observations. One of these
observations, Test P1-28, appeared to be an oﬁtlicr early in the model building process and was
eliminated. Table E-1 contains the estimates for the parameters for the regression. Note that all of
the terms in the model are statistically significant (P< 0.05). In addition, all of the autoregressive
terms were eliminated by the SAS. This indicates that the residuals are non-autocorrelated. The
analysis of the residuals for this model did not reject the hypothesis that the residuals were normally
distributed. Thus the model is well behaved since (1) parameter estimates were statistically
significant, (2) the residuals were not autocorrelated, and (3) the residuals appeared to be normally
distributed.

Table E-1. Results of Regression Analysis of Low-Particulate Parametric Test Data

Regression Model Term Value P<0.05"
Intercept -28.336748 0.0001

Load 0.075780 0.0106

pH 10.928432 0.0001

JBR AP -0.201416 0.0034

Inlet SO, 0.002564 0.0175

pH’ -1.271390 0.0001

AP * pH 0.100021 0.0001

Load * Inlet SO, -0.000041 0.0023

lsince P<0.05, all terms are statistically significant at the (.05 level.

The predicted SO, removal efficiency versus observed SO, removal efficiency values are shown in
Figure E-1 (the predicted efficiency values were calculated from the predicted NTU values). Plots of
the residuals versus the test sequence is shown in Figure E-2. Note that the residuals appear to be
evenly and randomly scattered, both in the positive and negative direction. Plots of the residuals
versus the independent parameters of load (LD), pH, JBR AP, and inlet SO, (SN) are shown in
Figures E-3, E-4, E-5, and E-6, respectively. All of the residual plots except for JBR AP appear to
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be normal. The residuals for the AP plot tend to fan out as AP increases. This is an indication of non

constant variance, which is to be avoided if possible.

E.2.2 Models Fit to Additional Parametric Test Data Sets

PCI also fit a series of models to data sets that included the Low-Particulate Parametric Test data,
low-ash “clean” JBR parametric test data, and low-ash and high-ash high-sulfur coal test data. A
model that only included the High-Particulate Alternate Limestone test period, and a model that
contained all of the parametric test data collected during the demonstration project were also

developed.

The form of the regression model, the model R?, and the estimates of the model parameters for each
model are provided in Section 4.8 of this report. All of these regression models were well behaved in
the sense that the residuals were non-antocorrelated. In addition, most of the model terms were
statistically significant to the 0.05 level (the 0.05 level is commonly used as a rejection point)
_concluding that the estimates are significantly different from zero. There is nothing magic about this

criterion, and acceptance levels of 0.1 are sometimes used as well.

On occasion, a regression analysis will result in a model in which some of the parameter estimates
not significantly different from zero at the 0.05 level. One situation that can occur is when a model
contains higher order terms, such as a square term, or the product of two linear terms (e.g., the
product of the load times the inlet SO;). In this situation, the higher order terms can be significant
(load times inlet SO,), but the linear terms (load and/or SO,) are not significant. It is considered to
be good statistical practice in these situations to include the linear terms in the model, even though

they may not be statistically significant .

E.3 References

1. Rawlings, John, “Applied Regression Analysis: A Research Tool”, Wadsworth & Brooks, p.
384.
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Appendix F

DOE-Sponsored Air Toxics Testing
Detailed Analytical Resuits



Table F-1. Gas Process Stream Data Summary

ESP Inlet ESP Qutlet Stack
Analyte Group/ 95% 95% 95%,
Sperie Units Average ClI Average C1 Average C1

Particulate Loading ¢/Nm* 895 1.5 0.142 0.05 00145 001
Reduced Species

Ammonia as N pe/Nm? 29 7.4 27 16 1 17

Hydrogen Cyanide pa/Nm? 0.15 0.24 09 17 28 94
Anions-Vapor

Chloride pg/Nm? 112000 34300 136000 67000 540 820

Fluoride pg/Nm? 8300 1400 7900 3200 124 66

Sulfate pg/Nm* 7460600 432000 6900000 1500000 680000 160000
Anions-Particulate

Chioride pg/Nm’ 6100 9100 45 g4 210 310

Fluoride pg/Nm? 1.3 2.4 0.12 0.21 (.051 0.041

Sulfate pg/Nm' 79000 98000 4200 760 5900 8700
Anions-Total

Chioride pg/Nm* 118000 31000 136000 67000 750 800

Fluoride pe/Nm? 8300 1400 7900 3200 ‘124 66

Sulfate pg/Nm® 7500000 417000 6900000 1500000 690000 170000
Radionuclides

Actinium-228 @ 338 KeV pCi/g 25 36

Actinium-228 @ 911 KeV pCig 20 15

Actinium-228 @ 968 KeV pCi/g 29 4]

Bismuth-212 @ 727 KeV pCi/g <39 -

Bismuth-214 @ 11204 KeV pCi/g <24 -

Bismuth-214 @ 1764.7 KeV pCi'g 49 7

Bismuth-214 @ 609.4 KeV pCi/g 28 17

K-40 @ 1460 KeV pCi/g 230 317 73 31 <56 --

Lead-210 @ 46 KeV pCi/g 79 33

Lead-212 @ 238 KeV pCi/g 19 19

Lead-214 @ 295.2 KeV pCi/g 24 20

Lead-214 @ 352.0 KeV pCilg 25 2

Radium-226 @ 186.0 KeV pCirg 130 50

Thallium-208 @ 583 KeV pCi/g 17 i1

Thaltium-208 @ 860 KeV pCi/g <67 -

Thorium-234 @ 1001 KeV pCifg 19 35

Thorium-234 @ 63.3 KeV pCilg 69 43

Uranium-235 @ 143 KeV pCi/g 69 43
Part Metals by Wt.

Aluminum ng'e 97000 11000 101000 - 13800 7300

Antimony ug'g 36 24 27 065 38 57

Arsenic ng'g 45 12 117 48 81 71

Barium nglg 490 106 620 - 210 1100

Beryllium ng/g 10 0.57 14 - 29 2.1

Cadmyivm ng/g 27 14 89 - 41 7%

Calcium ng's 18100 3900 14800 - 18600 31000

Chromium ng/g 320 500 190 - 330 3000

Cobalt g 31 0.83 37 - <150 -



Table F-1 (continued)

ESP Inlet ESP Outlet Stack
Analyte Group/ 95% 95% 5%
Specie Units Average CI Average C1 Average Cl
Copper ng/g 86 26 116 33 56 49
Tron pe/g 91000 27000 61000 14000 11700 22000
Lead uglg 79 19 153 - 36 20
Magnesium BE/E 4690 480 5500 - 2800 10700
Manganese HE/E 237 32 243 68 490 2600
Mercury ug/g 0.79 0.59 0.9 03 0.57 52
Molybdenum He'g 35 39 58 31 73 120
Nickel re/'g 230 250 157 25 2500 27000
Phosphorus ne'g 230 150 830 - <220 --
Potassium pe/g 17500 1900 17900 - 2900 1600
Selenium neg/g 15 7 570 R60 1700 3500
Sodium we/g 5120 190 6700 - 4200 1900
Strontium pe/g 324 12 360 - 106 53
Titanium re/g 6140 790 5400 1600 910 1700
Vanadium 15343 308 57 381 93 112 46
Part Metals by Vol
Aluminum ug/Nm* 870000 240000 12100 - 190 260
Antimony ug/Nm’ 33 26 0.39 0.11 0.052 0.019
Arsenic pg/Nm? 400 170 16 6.6 1.1 0.24
Barium pg/Nm? 4400 1700 74 - 2.8 10
Beryllium pg/Nm’ 93 16 1.7 - 0.041 0.047
Cadmium ug/Nm? 24 I5 1.1 - 0.59 22
Calcium pg/Nm? 161300 7200 1800 - 270 920
Chromium pg/Nm? 2900 4600 23 - 5.1 50
Cobalt pg/Niv 275 48 45 - <0.6 -
Copper pg/Nm? 770 130 16 1.2 0.77 0.76
Iron pg/Nm? 808000 99000 8500 1100 170 600
Lead pg/Nm? 710 290 18 - 0.3 0.64
Magnesium pg/Nm? 42000 11000 660 - 41 220
Manganese pg/Nm* 2120 120 34 3.7 72 49
Mercury pg/Nm? 7.1 56 0.126 0.037 0.007 0.057
Molybdenum pg/Nm? 320 390 8.1 1.3 1.4 2.6
Nickel pg/Nm? 2000 2300 22 5.7 39 440
Phosphorus pg/Nm? 2100 1600 100 -- <2.6 -
Potassium pg/Nm? 157000 43000 2150 - 40 53
Selenium pgMNm? 133 73 82 130 26 58
Sodium pg/Nm? 45800 6200 800 - 39 140
Strontium pg/Nm’ 2910 570 43 - 1.5 35
Titanium pg/Nm’ 55000 16000 760 230 125 0.59
Vanadium pg/Nm’ 2760 430 s4 11 1.6 047
Metals, Vapor
Aluminum pg/Nm? 150 940 58 48 <87 -
Antimony pg/Nm? 0.56 6.3 0.021 0.0096 0.012 0.002
Arsenic ug/Nm’ <0.17 - <0.18 -- <0.18 -
Barium pg/Nm’ 1.5 79 1 1.1 <0.14 -
Beryllium pg/Nm? 0.06 0.25 <0.16 - <0.17 -



Table F-1 (continued}

ESP Inlet ESP Outlet Stack
Analyte Group/ 5% 95% 95%
Specie Units Average I Average CI Average Cl
Boron pg/Nm? 6400 12000 6900 1200 440 70
Cadmium pg/Nm’ 0.11 0.93 0.1 0.31 <0.064 -
Caicium pgMNm’ 300 110 184 87 <40 -
Chromium ug/Nm’ 11 140 <0.73 - <67 -
Cobalt ug/Nm? <0.74 - <10 - (.39 0.77
Copper ug/Nm? 1.1 1.6 11 12 1.2 24
Iron pgMNm’ 140 120 50 78 <1.8 -
Lead ug/Nm’ <0.21 -- 04 1.1 <(0.22 -
Magnesium pg/Nm’ 20 I8 12 64 <7.0 -
Manganese pg/Nm? <0.10 - <f.1} - <@.11 -
Mercury pgMNm’ 55 5.6 5.6 1.1 3 0.27
Molybdenum pg/Nm’ <14 - <14 - 0.12 0.048
Nickel pg/Nm' 7 7% <29 - <2.6 -
Phosphorus ug/Nm? <16 - <17 - <16 -
Potassium pg/Nm’ 10 130 20 100 37 96
Selenium pg/Nm? <(.22 - <0.23 - 0.8 1.6
Sodium ug/Nm?* 240 360 290 280 <11 -
Strontium pg/Nm' 2 4 14 028 <0.045 -
Titanium ug/Nm? 9 71 2.5 34 <(.27 -
Vanadium ug/Nm? 1.2 3 1 1.3 0.55 0.57
Total Metals
Aluminum ug/Nm* 870000 240000 12200 - 200 250
Antimony ug/Nm? 33 25 0.41 g.12 6.065 0.026
Arseni¢ Hg/Nm* 410 170 17 6.6 1.2 0.24
Barium ng/Nm? 4400 1700 75 - 19 10
Beryllium pugMNm' 93 16 1.7 -- 0.099 0.29
Baoron (vapor only) ug/Nm’ 6600 2500 6900 1200 440 70
Cadmium ug/MNm’ 24 15 1.3 - 0.63 2.2
Calcium pg/Nm? 163300 6200 1900 - 290 830
Chromium png/Nm' 2900 4700 23 - 5.4 50
Cobalt ng/Nm’ 276 48 5 - 0.74 4
Copper ng/Nm’ 770 130 17 1.9 2z 1.8
Iron ug/Nm’ 809000 98000 3600 1100 170 600
Lead pgNm’ 710 290 19 -- 0.61 0.54
Maggesium pg/Nm* 42000 11200 670 - 45 230
Manganese ug/Nm’ 2120 130 34 3.7 7.3 49
Mercury ng/Nm’ 13 56 57 1.1 3.1 0.44
Molybdenum ngMNm’ 320 3%0 8.7 1.4 1.5 24
Nickel ug/Nm? 2100 2300 24 6.3 41 430
Phosphorus ug/Nm? 2100 1600 110 .- <10 -
Potassium ug/Nm’ 157000 43000 2200 - 79 540
Selenium pg/Nm? 133 73 80 130 27 57
Sodium pg/Nm' 46100 6200 1000 - 65 130
Strontium pg/Nm’ 2920 580 4s - 1.5 35
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Table F-1 (continued)

ESP Inlet ESP Outlet Stack
Analyte Group/ 95% 95% 95%
Specie Units Average CI Average Cl Average Cl
Titanium pg/Nm? 35000 16000 760 230 13 0.26
Vanadium pg/Nm? 2770 440 55 10 22 1
Hg Vapor, Bloom
Mercury, Elemental ug/Nm' 2 18 25 0.28 28 1.1
Mercury II pg/Nm' 4.1 1.4 42 2 0.47 0.33
Mercury, Methyl ug/Nm’ 0.31 0.59 0.63 0.45 0.044 0.041
Mercury, Total pg/Nm? 6.4 1.1 7.3 24 33 0.88
Hexavalent Chromium
Chromium VI pg/Nm’ <0.190 -
Total Chromium pg/Nm? <0.560 -
Extract Metals, Nitric
Antimony MHEE 2.7 1 32 34 5.8 --
Arsenic UE'g 43 45 98 40 160 -
Barium ng/g 220 145 318 8.4 350 -
Beryllium LeE 4.1 23 5.4 5.8 10 -
Boron ug/g 1520 857 1900 1200 <15 -
Cadmium pe'g 22 5 ic 18 67 -
Chromium He/g 29 30 64 61 44 -
Cobalt neg/e 5 i0 17 33 <0.90 -
Copper Me/e 32 36 98 32 120 -
Lead pe/e 39 52 116 3l 91 -
Manganese nglg 120 87 1000 3500 330 -
Mercury r-74-4 80 230 4 11 <7.0 -
Molybdenurmn Hg/E 43 59 72 21 51 -
Nickel pngg 45 30 84 46 390 -
Selenium ne's <23 - <23 - <87 -
Vanadium ne'g 150 160 270 260 390 -
Extract Metals, Gastric
Antimony Le/e 0.71 0.095 1 04 34 -
Arsenic re/s <0.68 - <0.66 - <2.5 -
Barium peie 103 55 125 22 210 -
Beryllium re'g 1.1 0.61 27 0.66 4.2 -
Boron Hg/'g 698 4.6 822 88 150 -
Cadmium ng/'g 1.8 3 59 3.2 i2 -
Chromium ng/g 27 13 54 18 g5 -
Cobalt ug's 1.8 14 55 2 11 -
Copper HE/E i0 5.3 33 9.3 51 -
Lead ug/g 9.4 9.6 33 7.1 66 --
Manganese He'g 60 65 46 1t 350 -
Mercury pels 19 3 038 0.22 <0.15 -
Molybdenum ne/e 29 22 61 12 49 -
Nickel ne/z 10 21 38 22 170 -
Selenium ug/'s <0.88 - 18 6.8 140 -
Vanadium ug/g <0.36 -- 122 79 <1.3 -



Table F-1 (continued)

ESP Inlet ESP Outlet Stack
Analyte Group/ 95% 95% 95%
Specie Units Average Cl Average 1 Averagf C1

Extract Metals, Acetic

Antimony ng/g 0.8 1.1 0.88 0.38 <(.03 ~-

Arsenic nz'g 1 0.63 34 39 <0.5 .-

Barium ng/g 48 30 44 13 17 -

Beryllium Hg'g 0.32 0.54 0.98 0.53 29 -

Baron ug/s 1010 240 910 280 <0.82 -

Cadmium Hg/g 1.6 29 10 27 5.9 -

Chromium ug's 7.4 i 19 72 36 -

Cobalt ug/e 1.5 0.87 6 7.4 7.5 -

Copper ng/e 11 14 18 4.9 64 -

Lead ng'e 0.21 0.35 15 0.98 20 -

Manganese ng'g 51 52 39 8.5 470 -

Mercury ug's 0.7 1.9 0.13 0.38 <0.38 --

Molybdenum ug'g 1.5 53 4 12 35 -

Nickel HEZ 8.6 56 23 I 66 -

Selenium ng/g <0.54 -- 4.1 33 61 -

Vanadium ne/s 1.5 1 5 10 <0.19 -
Metals by Size, >10 pm
Percent of Total Mass % 57 16

Aluminum ng/g 109000 35000 72000 16000

Antimony ng/g 2 11 32 1

Arsenic ng'e 26 84 49 21

Barium rg/g 520 130 390 100

Beryllium pg/s HY 56 10 18

Cadmium pe'e 1.7 0.88 36 1.8

Calcium ng/s 22100 10000 14000 3900

Chromium ng/s 184 4.3 213 35

Cobalt pglg 32 4.4 32 18

Copper ug/g 87 23 102 33

Iron ne'g 102000 2500 160000 140000

Lead ngg 51 19 72 31

Magnesium ng/g 5400 2000 3700 1600

Manganese ng/s 238 17 700 1100

Mercury pelg 0.5 0.47 0.55 0.21

Molybdeaum ug/e 16 20 43 13

Nickel ug/g i21 34 129 96

Phosphorus pe/g <72 - <71 -

Potassium ng/g 18500 2700 14600 2900

Selenium ug/e il 1 160 210

Silicon ug/e 218000 20000 175000 77000

Sedium nglg 4600 1900 5500 4000

Strontium pg/g 357 97 294 58

Titanium Hg/g 6150 560 5300 2000

Vanadium ng/g 293 45 290 120



Table F-1 (continued)

ESP Inlet ESP Qutlet Stack
Analyte Group/ 95% 95% 95%
Specie Units Average Cl Average ClI Average Cl

Metals by Size, 3-10 pm

Percent of Total Mass % 27 44
Aluminum ne/s 118000 23000 105000 63000
Antimony nee 48 2.7 86 1.1
Arsenic ng/g 71 31 127 11
Barium ng/g 630 250 625 85
Beryllium pg/e 13 8.1 18 15
Cadmium He/g 5.8 3.6 11 2.4
Calcium pg'e 19000 17000 14000 1600
Chromium ug'g 218 16 275 65
Cobalt pg/s 43 5.6 51 10
Copper ne/e 142 22 170 39
Iron ug/e 64000 19000 63000 14000
Lead ng/g 119 82 191 5.2
Magnesism pg/e 6350 520 5000 4200
Manganese ne'e 226 34 280 110
Mercury pgle 0.47 0.54 <0.48 --
Molybdenum pge 46 34 80 25
Nickel ug/g 152 69 211 73
Phosphorus peg <73 - 228 100
Potassium ne/g 21800 3300 21300 7200
Selenium ne'g 31 7.3 45 33
Silicon pe/e 231000 14000 218000 20000
Sodium peg 6700 2600 7900 1500
Strontium 13173 384 11 370 120
Titanium pg/s 6830 960 6860 850
Vanadium pg/s 390 150 509 91

Metals by Size, <3 pm

Percent of Total Mass % 16 40
Aluminum nglg 135000 18000 122000 10000
Antimony ng/'s 10 5.7 13 0.94
Arsenic peg's 160 110 202 54
Barium He/g 780 400 758 85
Beryllium HE'E 17 98 15 5
Cadmium ug'g 15 12 21 8
Calcium ugg 19000 13000 16200 2100
Chromium ug'e 246 65 290 84
Cobalt ng/g 63 28 64 15
Copper ng/g 195 52 250 180
Iron ng/e 58600 4700 67900 5100
Lead pg/e 180 120 220 230
Magnesium He's 7500 1500 6700 3500
Manganese HEE 267 79 319 29
Mercury ne'e 0.63 0.25 039 0.15
Molybdenum pe/g 163 72 118 49
Nickel ug/g 202 49 235 52
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Table F-1 (continued)

ESP Inlet ESP Outlet Stack
Analyte Group/ 95% 95% 95%
Specie Units Average Cl Average Cl Average CI
Phosphorus ne's <499 - 820 790
Potassium Hg'g 24500 2600 22700 5700
Selenium ug/'e <g.0 -- 60 43
Silicon ng/s 223000 38000 207000 18000
Sodium ng'g 8000 2300 8300 2800
Strontium ng'eg 430 120 429 9N
Titanium ng'e 6970 480 6890 170
Vanadium pg/g 2700 9100 770 230
Organics, Aldehydes
Acetaidehyde pg/Nm’ 130 170 1.2 28 8.7 92
Formaldehyde pg/Nm® 61 56 0.5 1.1 24 35
Organics, Semivolatile
2-Methylphenol(c-cresol) ng/Nm’ 1500 4500 5000 11000 3000 370Q
4-Methylphenol(p-cresol) ng/Nm’® 1100 2700 1730 780 960 2000
Acetophenone ng/Nm® 2400 5000 3260 750 3300 710
Benzoic acid ng/Nm’ 140000 100000 130000 70000 119000 5000
Benzy! aicohol ng/Nm’ 2300 9100 4000 18000 2800 1100
Butyibenzylphthalate ng/Nm® <230 - 340 170 300 130
Dibutyiphthalate ng/Nm® 2600 10000 <160 - 170 260
Diethylphthalate ng/Nm® 260 360 190 530 240 140
Dimethylphthalate ng/Nm’ <110 - <96 - 18¢ 560
Naphthalene ng/Nm’ 900 460 1100 1000 1500 980
Phenol ng/Nm? 8000 11000 9000 15000 9300 8700
bis(2-Ethylhexyl)phthalate ~ ng/Nm? 1400 1700 15000 41000 1400 1400
Organics, Volatile
1,1,1-Trichloroethane ng/Nm’ 700 270 690 150 640 810
Acetone ng/Nm’ 16000 63000 <2,600 - 3600 6300
Benzene ng/Nm? 1100 680 1470 240 1310 360
Carbon Disulfide ng/Nm? 7000 25000 3400 7700 2300 1200
Chloromethane ng/Nm? <460 - <530 - 6000 13000
Methylene Chloride ng/Nm? 170000 540000 33000 37000 130000 280000
Tetrachloroethene ng/Nm? 1000 800 820 470 1500 2300
Toluene ng/Nm’ 1200 2000 1200 1100 2000 1600
Trichlorofluoromethane ng/Nm? 9000 27000 <540 = 1100 1700
m,p-Xylene ng/Nm’ <540 -
Dioxins/Furans
Total TCDD ng/Nm’ 0.007 0.008
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Table F-2, FGD System Summary

Limestone JBR Underflow ESP
Slurry Slurry Outlet Stack
Aqueous Solids Aqueous Solids Total Total
Specie (ng/mL) (ra/e) (ng/mL) (ng/g) (ng/Nm?) (pg/Nm’)
Aluminum 0.26 760 12 1,100 12,000 200
Antimony <0.24 0.019 <0.19 0.073 0.53 0.41
Arsenic 0.07 <0.33 0.2 <0.4 17 1.9
Barium 4 5.4 34 4 75 32
Beryllium <0.0055 0.14 0.0069 0.13 24 0.43
Boron 1,400 200 1,400 430 6,900 440
Cadmium 0.0067 0.61 0.46 0.25 13 1.2
Calcium 7,100 390,000 17,000 255,000 1,900 300
Chromium 0.063 - 13 0.07 11 24 6.4
Cobalt 0.09 1.5 03 0.99 6 0.74
Copper 0.04 3.7 024 2.3 18 2
iron <0.06 2,500 <0.05 2,200 8,600 170
Lead 0.0017 0.98 0.013 0.84 19 1.3
Magnesium 1,900 1,400 1,800 810 670 47
Manganese 40 430 310 100 35 7.9
Mercury 6.0e-05 <0.012 0.001 0.18 5.7 3.1
Molybdenum 0.21 0.23 0.064 1.5 9.1 1.5
Nickel 0.8 4 1.5 2.3 25 42
Phosphorus 0.16 110 0.72 88 120 <19
Potassium 140 340 120 310 2,200 80
Selenium 0.13 8.4 0.5 26 80 27
Silicon 7 370 42 450
Sodium 290 55 240 84 1,000 71
Strontium 40 110 33 74 45 21
Titanium 0.5 <0.16 0.82 21 760 13
Vanadium 0.19 6.7 024 9.9 55 22
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Table F-3. Coal Data

Feed Coal Raw Coal Pulverizer Rejects
Analyte 95% 95% 95%
Group Specie Units  Average CI Average CI Average CI
Anions Chloride nglg 1400 90 1350 220 510 100
Fluoride Hg/g 100 0 123 38 323 29
Metals Aluminum pg/g 14500 1400 14300 3100 27200 9600
Antimony ng/'g 0.61 0.16 0.62 0.33 1.2 0.45
Arsenic ne'g 2.3 1.4 3 0 47 45
Barium neie 80 51 112 19 330 520
Beryllium pe/g b1 0 1.13 0.14 1.5 1.9
Boron pee 100 0 110 25 120 120
Bromine pe/g 7.44 0.53 7.4 1 4.3 1.5
Cadmium pe/e 0.3 0 0.53 0.72 4.1 3.6
Calcium ne/g 2100 1300 3000 1300 12700 6500
Chlorine pg/g 1240 100 1210 140 590 130
Chromium He/g 24.8 2.9 25.8 0.37 64 14
Cobalt re'g 3.5 1.9 4.08 0.19 7.8 0.8
Copper Rg/g 36 62 42 50 68 85
Iron pg/g 11400 1100 12800 1700 127000 17000
Lead ueg 8 2.5 9 4.3 37 32
Magnesium pe/e 570 170 660 58 1370 320
Manganese pg/'s 234 33 244 5.9 99 53
Mercury pg/s 0.077 0.029 0.043 0.014 0.13 0.29
Molybdenum ng'g 223 6.1 18 11 i3 20
Nickel 15474 30 6.4 40 14 <120 -
Phosphorus pg/g 84 16 100 120 1500 2200
Potassium ugig 3300 720 3100 2300 2700 6600
Selenium ng/g 2.3 14 23 14 8.7 318
Silver ng/g <0.52 -- <(.41 - <19 -
Sodium (13275 631 82 679 89 1110 240
Strontium (19:74:4 74.9 9.3 88 14 450 460
Tin pe's <14 -- <17 -- <31 --
Titanium pg/g 890 170 850 170 1980 110
Uranium pg/g 1.8 0.6 1.6 0.37 4.1 1.9
Vanadium ng'g 354 1.2 3717 6.3 598 8.2
Uliimate/Proximate % Ash % 11.1 1.4 12.2 2.5
% Carbon % 72 0.52 70.8 1.2 385 42
% Hydrogen % 4.83 0.014 4.76 0.17
% Moisture % 11.7 22
% Nitrogen % 1.52 0.14 1.45 0.052
% Oxygen (diff.) % 7.74 0.62 7.92 0.93
% Sulfur % 2.74 0.29 29 0.36 i6 2.3
Fixed Carbon Y% 50.8 2.5 50.7 0.74
Higher Heating Btwlb 12697 64 12590 270
Value
Heating Value MAF 14290 160 14330 150
{MAF) Btu
Volatile Matter % 37 2.7 37.1 1.9



Table F-3 (continued)

Feed Coal Raw Coal Pulverizer Rejects
Analyte 95% 95% 95%
Group Specie Units  Average CI Average CI Average Cl

Radionuclides Actinium-228 pCi/g 0.33 0.29

@338 KeV

Actinium-228 pCi‘g 0.33 0.14

@911 KeV

Actinium-228 pCilg 0.07 0.29

@968 KeV

Bismuth-212 pCifg ND -

@ 727 KeV

Bismuth-214 pCi/g 0.93 0.38

@ 1120.4 KeV

Bismuth-214 pCilg 0.1 0.43

@ 1764.7 KeV

Bismuth-214 pCiig 0.67 0.14

@ 609.4 KeV

K-40 pCi'g 14 36

@ 1460 KeV

Lead-210 pCi/g 13 09

@ 46 KeV

Lead-212 pCi‘g 02 0

@ 238 KeV

Lead-214 pCi/g 0.63 0.14

@ 295.2 KeV

Lead-214 pCi/g 0.63 0.14

@352.0KeV

Radium-226 pCi/g 1.17 0.712

@ 186.0 KeV

Thallium-208 pCifg 03 0.25

@ 583 KeV

Thallium-208 pCi/g ND -

@ 860 KeV

Thorium-234 pCi/g 1 14

@ 633 KeV

Thorium-234 pCi/g 0.67 0.38

@ 92.6 KeV

Uranium-235 pCi/g 0.07 0.29

@ 143 KeV
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Table F-4. Boiler Process Solids Data

Bottom Ash Sluiced Fly Ash
Analyte 95% 95%
Group Specie Units Average Cl Average Cl
Anions Chloride ng/g 130 170 <100 -
Fluoride pg/s 32 26 99 67
Metals Aluminum ng'g 76000 11000 98000 8000
Antimony ug'g 1.14 02 3.39 2.04
Arsenic pg'e 7.2 6.2 61 37
Barium ng/g 457 66 496 87
Beryllium ng'e 7.7 29 11.1 3.1
Boron ng/g 280 170 470 230
Cadmium ug's 032 0.39 4.1 3
Calcium ug/e 20300 3400 13800 2000
Chromium ug/g 192 18 185 21
Cobalt pgie 3ls 43 369 58
Copper pe/'g 77 18 -104 23
Ircn re/g 130000 31000 89000 22000
Lead ng/'g 20 3.8 83 40
Magnesium ug/g 3610 320 4880 350
Manganese ug/s 270 56 245 46
Mercury ugle <0.011 - 0.15 612
Molybdenum ug'g <30 - <14 -
Nicket ng/e 131 15 143 32
Phosphorus ngig 400 210 70 140
Potassium peig 14200 1100 18210 1000
Sefenivm ng/g < - 12 11
Silicon pne'g 213000 11000 219000 7600
Sodium ng/g 3610 580 5100 1200
Strontium ug/'g 280 41 322 30
Titanium ngig 5550 560 6330 750
Vanadium nglg 277 29 327 58
Ultimate/Proximate % Carbon % 23 42 435 27
% Sulfur % 0.15 0.41 0.134 0.041
Radionuciides Actinium-228 @ 338 KeV pCifg 21 0 237 0.14
Actinium-228 @ 911 KeV pCi/g 2.2 0.25 233 0.14
Actinium-228 @ 968 KeV pCi/g 2.2 1 25 025
Bismuth-212 @ 727 KeV pCi/g 3 12 2.6 0.99
Bismuth-214 @ 1120.4 KeV pCifg 74 13 6.5 24
Bismuth-214 @ 1764.7 KeV pCilg 6.8 22 59 1.8
Bismuth-214 @ 609.4 KeV pCi/g 7.1 1.5 6.5 1.4
K-40 @ 1460 KeV pCilg 16.7 29 18 235
Lead-210 @ 46 KeV pCifg [.37 0.52 6.4 27
Lead-212 @ 238 KeV pCilg 203 0.72 22 0.25
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Table F-4 (continued)

Bottom Ash Sluiced Fly Ash
Analyte 95% 953%
Group Specie Units Average Cl Average Cl
Radionuclides (Cont'd) Lead-214 @ 295.2 KeV pCiig 73 1.9 6.5 1.4
Lead-214(@ 352.0 KeV pCvg 7.6 1.8 6.6 1.3
Radium-226 @ 186.0 KeV pCi'g 10.3 1.5 99 29
Thallium-208 @ 583 KeV pCi/g 22 0.43 223 0.2¢
Thallium-208 @ 860 KeV pCiig 1.9 42 297 0.14
Thorium-234 @ 63.3 KeV pCi‘g 577 0.76 6.6 4.3
Thorium-234 @ 92.6 KeV pCi/'g ) 1.3 5 22
Uranium-235 @ 143 KeV pCi'g 0.31 0.16 0.22 0.15
Organics, Semivolatile  2-MethyInaphthalene ng/g 34 97 <26 -
bis(2-Ethylhexyl)phthalate ng/g <86 - 230 520
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Table F-5. ESP Hopper Ash

ESP Hopper Ash-Field 1

ESP Hopper Ash-Field 2

Analyte 95% 95%
Group Specie Units Average CI Average Cl
Anions Chloride ug/g 350 650 <100 --
Fluoride ng/s 50 49 125 91
Metals Aluminum ng'g 97000 51000 89000 11000
Antimony ug/s 2.99 1.01 4.19 1.38
Arsenic gl 46 11 71.9 98
Barium ng/s 490 150 493 98
Beryllium ng/g 109 33 172 34
Cadmium Heg 3.26 0.72 542 0.69
Calcium ng'g 17900 6400 15640 960
Chromium ng'g 183 31 220 110
Cobalt ug'e 34 4.1 42 6
Copper ug'e g8 26 150 150
Iron pne'g 90000 17000 80000 8600
Lead pe/s 72 11 96 20
Magnesium ugis 4600 2700 4100 1000
Manganese ugie 219 52 216 25
Mercury ug/s 0.119 0.087 0.18 0.18
Molybdenum ne/g 25 19 49 32
Nickel ug/s 127 28 158 31
Phosphorus ugle 100 140 <72 -
Potassium ug/g 17400 3100 18100 1100
Selenium pgle 93 47 16.6 33
Silicon ug/g 223000 35000 215000 15000
Sodium pgg 5200 1200 6000 1400
Strontium ug'g 320 120 327 41
Titanium neg/g 6120 190 6450 290
Vanadium He'g 308 37 357 53
Radionuclides Actinium-228 @ 338 KeV pCilg 2.13 0.38 217 038
Actinium-228 @ 911 KeV pCi/g 21 0.43 22 0.5
Actinium-228 @ 968 KeV pCig 243 0.87 2.63 0.14
Bismuth-212 @ 727 KeV pCi/g 2.8 1.6 28 13
Bismuth-214 @ 1120.4 KeV  pCi/g 6.1 26 6.27 0.76
Bismuth-214 @ 1764.7KeV  pCifg 59 23 57 0.9
Bismuth-214 @ 609.4 KeV pCi'g 62 21 6 1.9
K-40 @ 1460 KeV pCilg 17 43 17.3 14
Lead-210 @ 46 KeV pCilg 5.43 0.72 78 14
Lead-212 @ 238 KeV pCi/g 2.1 0.75 1.87 0.76
Lead-214 @ 2952 KeV pCi/g 6.1 1.5 6 1.2
Lead-214 @ 352.0 KeV pCi/g 62 2.1 6.1 |
Radium-226 @ 186.0 KeV pCi/g 9 22 9.7 28
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Table F-5 (continued)

ESP Hopper Ash-Field 1 ESP Hopper Ash-Field 2
Analyte 95% 95%
Group Specie Units Average Cl Average CI
Radionuclides (Cont'd)
Thallium-208 @ 583 KeV pCifg 2,07 0.29 2.17 038
Thallium-208 @ 860 KeV pCi/g 21 1.9 22 4.8
Thorium-234 @ 63.3 KeV pCi'g 56 22 5.5 1.6
Thorium-234 @ 92.6 KeV pCi'g 43 1.6 48 16
Uranium-235 @ 143 KeV pCi/g 0.22 0.7 0.9 28
Organics, Semivolatile bis(2-Ethylhexyl)phthalate ng/g 190 780 200 590
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Table F-6. FGD Process Solids Data

JBR Underflow Limestone Slurry Raw
Slurry Selids Solids Limestone
Analyte 95% 95% 95%
Group Specie Units  Average Cl Average Cl Average CI
Anions Chloride pe/s 9550 720 4100 2900 179 47
Fluoride pgle 750 140 85 46 59 19
Sulfate palg 496300 8700
Sulfite ng/g <240 -
Metals Aluminum pelg 1100 190 760 320 930 160
Antimony pe/s ¢.073 0.03 0.019 0 0.007 0
Arsenic uglg <041 - <0.33 - <0.33 -
Barium ugleg 4.02 0.94 5.3%9 0.66 4.87 0.59
Beryllium ne/g 0.129 0.07 0.143 0.02 0.137 0
Boron peig 425 43 202 88 3.5 1.3
Cadmium pe/s 0.247 0.04 0.608 0.04 0.332 0
Calcium ug/g 255000 15000 392000 27000 395000 9000
Chromium peig 11.3 25 13.4 23 98 0.64
Cobalt pgig 0.99 0.43 1.48 0.51 13 0.62
Copper pe'g 273 0.81 371 0.48 1.5 il
Iron pg/g 2190 370 2510 670 1787 57
Lead pne/e 0.84 0.21 0.98 0.11 1.1 02
Magnesium ng/g 810 100 1390 190 1233 29
Manganese pge 103 i1 429 33 207 6.6
Mercury pg's 0.178 0.06 <0.012 - 0.005 0
Molybdenum ug/g 1.48 0.56 0.23 0.4 <0222 -
Nickel ue/g 28 1.3 4 25 316 0.88
Phosphorus ngle 88 29 110 10 108 31
Potassium ne'e 310 160 338 86 363 45
Selenium pneg 253 1.2 84 28 39 2
Silicon pelg 447 73 370 220 440 110
Sodium ug'g 84.1 7.8 55 19 209 25
Strontium ue'g 73.8 74 112 5.3 108 2.5
Titanium ne/g 209 7.1 <0.16 - 30 110
Vanadium pgig 99 2.1 6.7 43 8.13 0.41
Moisture Percent Moisture wt% 8.7 14
Radionuclides Actinium-228 pCi/g ND - 03 0.19
@ 338 KeV
Actinium-228 pCi‘g 0.05 0.23 017 0.38
@911 KeV
Actinium-228 pCi/'g ND - ND -
@ 968 KeV
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Table F-6 (continued)

JBR Underflow Limestone Slurry Raw
Slurry Solids Solids Limestone
Analyte 95% 95% 95%
Group Specie Units  Average C1 Average Cl Average Cl
Bismuth-212 pCiig ND - ND -
@ 727 KeV
Bismuth-214 pCi/g 0.25 0.54 ND -
@ 1120.4 KeV
Bismuth-214 pCi'g 0.1l 0.27 0.32 0.32
@ 1764.7 KeV
Bismuth-214 pCi/g 0.11 0.23 0.15 0.14
@ 609.4 KeV
K-40 @ 1460 KeV pCiig ND - 0.39 0.86
Lead-210 pCilg 03 1.1 0.2 11
@ 46 KeV
Lead-212 pCi/g 0.09 0.05 0.113 0
@ 238 KeV
Lead-214 pCi/g 0.05 023 0.19 0.11
@ 295.2 KeV
Lead-214 pCi/g 0.14 0.08 0.193 0.1
@ 352.0 KeV
Radium-226 pCi/g 0.33 0.72 042 0.91
@ 186.0 KeV
Thallium-208 @ pCi/g 02 0.21 0.07 0.3
583 KeV
Thallium-208 pCi'g ND - ND -
@ 860 KeV
Thorium-234 pCi’g 0.19 038 0.12 0.53
@ 63.3 KeV
Thorium-234 pCilg 02 0.44 0.08 0.36
@ 92.6 KeV
Uranium-235 pCi/g ND - ND -
@ 143 KeV
Aldehydes Acetaldehyde ug <0.10 -
Formaldehyde ug <0.10 -
Organics, Semivolatile  bis(2-Ethylhexyl) ng/g 100 350
phthalate
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Table F-7. Liquid Ash Sluice System Data Summary

Bottom Ash Sluice ESP Fly Ash Sluice
Ash Pond Water Filtrate Filtrate
Analyte 95% 95% 95%
Group Specie Units Average CI Average Ci Averggre CI
Reduced Species Cyanide pg/mL 0.0019 0.0024 0.002 0.001 0.0015 1.6e-03
Ammonia as N pg/mL 0.2 0.12 045 043 0.38 0.08
Anions Chloride pg/mL 8.9 1.9 1.9 1.1 10.4 1.6
Fluoride pg/mL 043 0.11 0281 0.046 0.74 0,57
Phosphate pg/mL <0.014 - 0.025 0.037 0.023 0.047
Sulfate pg/mL 1i3 12 81 34 340 510
Metals, Soluble Aluminum pg/mL 0.014 0.012 031 031 1 33
Antimony pg/mL <0.024 - <0.024 - <0.024 -
Arsenic ug/mL <0.00066 - 0.024 0.088 0.017 0.049
Barium ug/mlL 0.155 0.028 0.102 0.084 024 0.16
Bervllium pg/mL <0.00055 - <0.00055 - <0.00055 -
Boron ug/mL 1.08 0.23 0.87 0.64 i 10 15
Cadmium ng/mL 0.0011 0.001 0.0011 0.002 0.0027 4.0e-03
Calcium pg/mL 328 35 39 23 140 170
Chromiumt pg/mL <0.0025 - 0.0031 0.003 0.048 0.051
Cobalt pg/ml <0.0034 - <0.0034 - <0.0034 -
Copper pg/ml 0.0044 0.0049 0.018 0.047 0.0026 1.5¢-03
Iron pg/mlL 5.4 38 0.028 0.034 0.006 0.015
Lead pg/mL 0.008 0.011 0.01 0.013 0.0048 3.6e-03
Magnesium pg/mL 3.11 017 23 1.6 4.5 2
Manganese pg/mL 0.56 0.21 0.03 0.12 0.02 0.045
Mercury ug/mL 6.0e-05 43e-05 4.0e-05 7.0e-035 <0.00004 -
Molybdenum ug/mL 0.035 0.021 0.072 0.083 0.62 0.98
Nickel pg/mL 0.0197 0.0055 0.005 0014 0.024 0.026
Phosphorus pg/mL 0.07 0.18 0.f1 0.13 0.14 0.26
Potassium pg/mL 5.34 0.78 44 2.7 12 17
Selenium pg/mL 0.0019 0.0037 0.0039 9.0e-04 0.035 0.04
Silicon pg/ml 345 0.7 4.7 0.5 4.1 27
Sodium pg/mL 124 0.75 9.4 22 22 25
Strontium pg/mL 0.342 0.02 0.28 0.31 0.62 0.66
Tin pg/mL <0(.014 - <(0.014 - 0.004 0.015
Titanium pg/mL <0.0024 -~ 0.0013 0.002 0.016 0.067
Vanadium ug/ml 0.005 0.016 0.029 0.049 0.07 0.12
Metals, Total Aluminum pg/mL 0.18 0.39
Antimony ug/mL 0018 0.012
Arsenic pg/mL 0.0007 0.0014
Barium peg/mL 0.153 0.032
Beryllium pg/mL 0.0003 0.001
Boron pg/mL 1.03 0.16
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Table F-7 (continued)

Bottom Ash Sluice

ESP Fly Ash Sluice

Ash Pond Water Filtrate Filtrate
Analyte 95% 95% 95%
Group Specie Units Average Cl Average CI Average Ct

Metals, Total (Cont'd)  Cadmium pg/mL 0.0018 0.0039

Calcium ug/mL 337 27

Chromium ug/mL 0.0016 0.0011

Cobait pg/mL 0.00638 0.001

Copper pg/mL 0.0073 0.0051

Iron ug/mL 10.2 54

Lead ug/mL 0.017 0.057

Magnesium ug/mL 3.17 02

Manganese pg/mL 0.56 021

Mercury ug/mL 5.0e-05 7.0e-05

Molybdenum pg/mL 0.084 0.034

Nickel ng/mL 0.024 0.013

Phosphorus ug/mL 0.027 0.052

Potassium ug/mL 5.74 (.83

Selenium pug/mL 0.0043 0.0026

Silicon pg/mL 3.7 0.73

Sodium wg/mh 12.8 1.9

Strontium pg/mb 0.34 0.026

Tin pg/mL <0.014 -

Titanium pg/mL 0.0007 0.001

Vanadium pg/ml 0.024 0.011
Aldehydes Acetaldehyde ug/mL 0.08 0.17 0.08 0.16 0.04 0.11

Formaldehyde pg/mL 0.013 0.021 0.023 0.036 0.03 0.048
Organics, Semivolatile  Diethylphthalate ng/L <0.39 - 0.5 1.3 <0.38 -
Organics, Volatile Methylene Chioride ug/L <5.0 - <5.0 - 4.9 29
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Table F-8. Liquid FGD Process Stream Data Summary

Gypsum Pond JBR Underflow Limestone Slurry
Water Slurry Filtrate Filtrate
Analyte 95% 95% 95%
Group Specie Units  Average CI Average Cl Average Cl
Reduced Species Cyanide pg/mlL 0.049 0.005 0.082 0.1 0.05 0.1
Ammonia as N pg/mL 15 3 <40 - 14.1 24
Anions Chloride pg/mL 16400 4100 26100 4200 13100 2100
Fluoride pg/mL 14.9 31 31 16 1.84 0.95
Phosphate pg/mL 0.033 0.021 0.05 0.15 <0.020 -
Sulfate pg/mi 980 140 712 65 780 160
Sulfite pg/mL - 0.033 0.038 - -
Metals, Soluble Aluminum pug/mL 0.76 0.68 123 4.7 0.26 0.85
Antimony pg/ml <0.24 - <0.19 - <0.24 -
Arsenic pg/mL 0.127 0.027 0.2 0.26 0.07 0.13
Barium pg/mL 1.19 0.057 339 029 4 11
Beryllium pg/mL  <0.0055 - 0.007 4.7e-03 <0.0055 -
Boron pg/mL 533 89 1400 190 1400 4100
Cadmium pg/mL 0.149 0.035 0.456 0.065 0.0067 2.6e-03
Calcium pg/mL 8100 2100 17000 10000 7070 190
Chromium pg/mL 0.101 0.03 0.07 0.091 0.063 0.047
Cobalt pg/mL 0.11 0.13 0.304 2.9e-03 0.09 0.3
Copper pg/mL 0.057 0.048 0.239 0.086 0.04 0.11
Iron pg/mL <(1.060 - <0.048 - <0.060 -
Lead pg/ml 0.0022 0.007 0.013 0.01 0.0017 1.3¢-03
Magnesium pg/mL 690 120 1800 100 1900 5600
Manganese pg/mL 120 20 307 41 40 110
Mercury pg/mL 2.4e-04 2.2e-04 1.0e-03 1.1e-03 5.7e-05 1.0e-05
Molybdenum pg/mL  0.087 0.068 0.064 0.016 0.21 0.63
Nickel pg/mL 0.62 0.14 1.52 0.32 0.8 23
Phosphorus ug/mL 0.34 0.13 0.72 0.13 0.16 0.19
Potassium pg/mL 52 12 123 8.6 140 420
Selenium pg/mL 0.36 0.23 0.5 1 0.128 0.049
Silicon pg/mL 158 27 42 6 7 21
Sodium ug/mL 97 16 244 5 290 860
Strontium pe/mL 13.2 2.1 329 43 40 110
Tin pg/mL 0.18 0.6 <0.14 - <(.14 --
Titanium ug/mL 219 0.45 0.82 0.13 0.5 1
Vanadium pe/mL 0.322 0.065 0.24 0.22 0.19 0.23
Metals, Total Aluminum pg/mL 2.04 0.69
Antimony peg/mi. <0.14 -
Arsenic ug/mL 0.127 0.031
Barium pg/ml 1.19 0.25
Beryllium ug/mb.  <0.0055 -
Boron pe/mb 540 150
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Table F-8 (continued)

Gypsum Pond Water JBR Underflow Limestone Slurry
Slurry Filtrate Filerate
Analyte 95% 95% 95%
Group Specie Units Average CI Average CI Average CI
Metais, Total Calcium pg/mi 9500 6000
(Cont'd)
Cadmium pg/mL 0.177 0.018
Chromium pg/mL 0.075 0.094
Cobalt pg/mL 0.143 0.065
Copper pg/mL 0.053 0.028
Tron pg/mL 0.68 0.73
Lead pg/mL 0.0036 0.005
Magnesium ug/mlL 720 210
Manganese pg/mlL 123 39
Mercury ug/mL 0 0
Molybdenum pg/ml 0.076 0.012
Nickel pg/mL 0.63 0.18
Phosphorus pgml 0236 0.024
Potassium pg/mL 52 13
Selenium pg/mL 027 0.17
Silicon pg/ml 184 3.2
Sodium pg/mlL 102 25
Strontium ug/mL 13.7 4.6
Tin pg/mlL <0.086 -
Titanium ug/ml, 1.1 28
Vanadium pg/mL 0.22 0.28
Aldehydes Acetaldehyde ug/mi 0.05 0.11 0.06 0.12 0.05 0.1
Formaldehyde ug/mb 4.023 0.027 0.08 0.26 0.021 0.025
Organics, Semivolatile Dimethyiphthalate ug/L 1.3 2.2 2.1 42 <(.36 -
bis(2-Ethylhexyl)phthalate ug/L 8 81 44 1.5 140 360
Organics, Volatile Acetone ug/L <i0 - <10 - 223 7.2
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